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THE TRADE OF THE UNITED STATES. 


‘Tue Foreign Office report on the trade of the United States 


for the year ending June 30th, 1902, drawn up by Mr. 
Bell, British Commercial Agent, is a document: of absorbing 
interest. It illustrates with extraordinary precision the 
industrial position of affairs in that country as it exists at 
the present time. But it also shows how absolutely unable 
even the best informed authority is to foresee what: shall be 


the effect on other nations, if further progress in develop- 
ment at a rate which the world has never before witnessed, 
continues without a severe check. During the past fiscal 
year the total value of the exports from the States were 
$104,980,945 less than in the preceding period; but although 
$65,000,000 of this decrease was due to a failure in the 
Indian corn crop, a fall in exports of nearly $40,000,000 is 
left. The iron and steel goods exported were worth only 
$98,552,562 in 1901-02, as. against $117,319,320 in 
1900-01 ; on the other hand, the corresponding imports 
rose from $17,874,789 to $27,180,255. These figures do 
not indicate any lack of prosperity in the iron and steel 
trades ; they mean simply that the home industries, notably 
the railways, are growing at such a. speed that the iron- 
masters are unable to keep pace with the local consumption. 
Instead of trying now to conquer the world’s markets, as £o 
many writers have been expecting them to do, the manu- 
facturers of the States are devoting all their attention to - 
their own country, developing their sources of coal and ore, 
multiplying the capacity of their plants, taking control of 
the railways and other transport agencies, and” generally 
getting everything into readiness against the time when, in 
the face of severe competition, they may have to deliver 
goods at any spot on the surface of the globe. 

Unless some internal cataclysm occurs, then, the day: is 
not far distant when the facilities fcr producing all varieties 
of raw and manufactured products at extremely low prices 
will overtake and exceed the dimensions of the home 
markets ; and then by some means or other the Americans 
must and will find some foreign outlets for their goods. 
It is, of course, by no means certain that this day will 


- arrive, or, at any rate, that it will te so disastrous to the 


European when it does arrive as now appears probable, for 
there are not wanting symptoms of unrest in the States. 
In the past, labour has fought and won, or has been freely 
granted, increase of wages, although those increases have 
not been equivalent to the smaller purchasing power of 
money ; and so long as the men find steady employment 
year in year out they are fairly content. If, however, future 
competition abroad, or the action of domestic trusts, should 
cut prices till wages can no longer be raised or maintained - 
at their present level, there may be an outbreak of strikes 
which will upset the calculations of all; the millionaires. 
Mr. Bell says a good word for Trusts, or, rather, for the 
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United States Steel Corporation, because that body has 
refused to raise prices unduly. 1t wonld be well for all such ~ 
combinations to act similarly if they desire to justify their 


and’ labour are now combining on a scale of unparalleled 
magnitude, the first serious labour war in the States will 
also be of unparalleled magnitude, and will assuredly 
“ stagger humanity.” 

In the meantime, we of Great Britain can only be thank- 
ful for the postponement of the forthcoming struggle—it is 
our clear duty to assume that it is forthcoming. We have 
had plenty of warning of what we may expect, from 
Americans as well as from our representatives abroad, and we 
shall have no one to blame if we are still unprepared to meet 
it. Without blindly following the American lead and 
adopting devices’ unsuited to the conditions obtaining in this 
country, there are numerous lessons to be learnt from 
America, and many other things can be done to strengthen 
our position. Firstly, we may suggest a step in the direction 
of education, viz., that both our employers and our employés 
(or their trade unions) need to be taught how uneconomical 
a machine the human being is for the performance of visible 
a work. The function of a man is to use his intelligence, 
4 and ‘the bulk of the growing population requires to be 
: educated ti}! it has one. The employer must lay down 
-machine tools and mechanical apparatus wherever possible, . 


in order that he may reduce his wages bill—not. reducing his . 
wages per capita, but lowering them per unit of material 
turned out. And the workman must be taught- that while 
he is justified in demanding a fair day’s wage for a fair 
| day’s work, he must lionestly “ put in” a fair day’s work for 
aa his fair day’s wage. The principle of the sliding scale in 
wages might be made more general, but while employers 
must be ready, without external pressure, to grant (or rather 
give) a slide up, the workman must be equally ready, when 
the occasion arises, to accept a slide down—which apparently 
is a new and wholly distasteful idea to him. Moreover, the 
it precess must be carried further; each man must be per- 
ia mitted by his union, and encouraged by his ‘employer, to 
work his hardest, and his recompense must be commensurate 
-with that of his output, not measured by the value of the 
laziest loafer in the shop. 
fi Another lesson of-enormous importance must be learnt 
Hi } a without delay by our railway magnates and similar authori- 
i tier. In the States either the railways and shipping firms 
Ss strive their utmost to assist every budding industry by 
ig working for the minimum. of profit, and by avoiding 
i vexatious restrictions, or they are bought up by the manu- 
facturing trusts. The last operation is not free from dis- 
= advantage, and is entirely foreign to British notions; but a 
hint may be given to our carrying agencies that the nation 
cannot permit the heavy industries of the country to be 
unfairly handicapped for the sake of the shareholders in 
over-capitalised and somnolent transporting concerns. __ 


‘How far is a municipality justified in 
setting up a rate-aided competition with 
. its own ratepayers? This point has fre- 
jae quently cropped up in different parts of the country, and 
ae it is bound to come more prominently forward in proportion 


Railways and 
Electric Tramways. 


existence ; but it must be remembered that as both capital 


to the progress of the principles of municipal trading, It 
is an injustice—as reprehensible as it. is palpable—that com- 
panies and traders who are compelled to pay a large and 
increasing portion of the public rates, should be placed ip 
that humiliating position where their own contributions 
are utilised to compete with them in the very business 
which enables them to pay those rates. In the electric 
wiring, fittings, and contracting industries, municipal com- 
petition has been fought against in the Parliamentary Com- 
mittee room in the past with some success, but our electric 
contracting associations will do well to be prepared to con- 
tinue their~very laudable’ efforts to meet fresh onslaughts. 
A matter which is more in the public mind at the present 
moment is the peculiar position in which railway com- 
panies are being placed by the existence of electric 
trolley tramlines owned by municipal corporations. We 
have no particular affection for the railway companies. of 
this country as at present managed, but we cannot help 
allowing them a sympathetic corner in our heart when we 
find them paying many thousands of pounds per annum to 
those who are themselves engaged competitively in a 
business which is destined to aim a very powerful blow 


_at their undertaking. We are wholly at one with those 


who urge that these railway companies ought to save them- 
selves by electrifying their suburban lines. We believe that 
several of the electric tramway and light railway systems 
which have been successful would not have shown such good 
results but for the existence of a bad suburban steam railway 
service; but, be that as it may, the fact remains that the rail- 


' way companies are helping the very service which is ruining 


their local and suburban traffic. The existence of this state of 
affairs was brought out very strongly by the chairmen of the 
different railway companies at their half-yearly meetings, butit 
has received additional emphasis from the recently-announced 
decision of the Glasgow and South-Western Railway Com- 
pany to withdraw its suburban service to Govan and Spring- 
burn, with the exception of its workmen’s trains—which, 


presumably, it is compelled to continue under its Parlia- 


mentary powers. The sole reason ‘for this remarkable 
decision is found in the electric tramways competition at 
cheaper fares by a municipality which, of course, has the 
public thoroughfares at its disposal, and has, comparatively 
speaking, but nominal expense to bear in connection there- 
with. We are’ not in possession of the full facts of the 
position, but it looks as though the railway company has 
given in too willingly. We read that the service from St. 
Enoch Station to Govan was withdrawn temporarily three 


~ years ago, but was re-instituted last year. It is also stated 


that the company carried 250,000 fewer passengers in the 
last half-year, and of this reduction nearly 200,000, was due 
to the falling off in suburban traffic. However this may 
be, we must confess that we should have thought better of 


~ it if it had again withdrawn its service, but only for a period 


sufficient to enable it to provide an electrified local service, or, 
atany rate, if it had shown moreof a fighting disposition. There 
is a chance, however, that the present course may be deliberately 
adopted as a temporary expedient, so as to bring home more 
forcefully than hitherto the unfair position in which rail- 
ways are now being placed. Or it may even be that rail- 


way men are coming to believe that the local railway 


service is to be more or less permanently superseded by 
the trolley line along the public highways. Whichever 


-view they hold, the position is certainly interesting. The 


North-Eastern electrification scheme is fresh in the minds 


~ of our readers, and it is also well known that the railways 


competing with the West London electric trams have had 


‘to adopt great improvements with a view to recovering lost. 


traffic. “If it is possible to form any conclusion from the 


situation as we see it at present, it is this, that our railway 
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companies ‘have no more time to waste in considering whether 
to convert their suburban services to electric traction. 
They must act, And this remark is especially applicable to 


~ London, where the electric tramway will shortly be a far 


more powerful rival than it is at present. But after all 
there is the unfairness of the competition, which calls for 
rectification somehow. ; 


Germany leads the world in scientific 
research, and it is therefore perhaps natural 
that hand-books on various branches of 
theoretical and technical science should multiply more 
rapidly in that country than in our own. : 

When one compares the scientific publications of recent 
years in the two countries, one is struck, however, by the 
wide gap that separates the English and German text-books. 


Scientific Literature 
in England and 
Germany. 


The majority of the former deal with elementary science, 


and are designed for the preparation of students for some 
particular examination. A large proportion of them are 
written by ambitious teachers, whose qualifications to be 
considered an authority on the particular science, are based 
ona London Science Degree or upon a South Kensington 
“Honours” Pass. In this type of text-book our supremacy 
is undoubted and unassailable. The German publications, 
on the other hand, in most cages pre-suppose an acquaint- 
ance with the elementary facts of the science with which 


they deal, and are intended for experts, or for those who | 


wish to become experts, in the various branches of study. 
The latest example of this difference in the scientific 
publications of the two countries, is the announcement of a 


_ series of monographs—on applied electro-chemistry—by the 


well-known German firm of Wilhelm Knapp, of Halle. The 
first and second of these volumes dealing with the electrolytic 
production of oxygen and hydrogen and the extraction of 
aluminium, have already appeared. In this country we 
have barely arrived at the point of recognising electro- 


chemistry as a special branch of scientific study, and only 


one University has yet appointed a special lecturer on the 
subject. The elementary text-book on Electro-chemistry, 
designed for cramming students for a South Kensington 


“pass,” has yet to appear ; but possibly some diligent science’ _ 


school teacher is even now preparing it for publication. In 
Germany most of the Universities have been equipped for 
some years with laboratories for electro-chemical work, and 
special Professors or Lecturers for this branch of physical 
science have been appointed. A large number of students 
have taken up - electro-chemistry as a special study, and 
useful research. work has been carried out by these men 
when working for their Ph.D. degree. 

An educated public has therefore to some extent been 
created in Germany, to whom the present series of hand- 
books will appeal, and as some of these monographs will 
no doubt be translated and reproduced in Paris, London 
and New York, the venture may prove a financial success 
for the firm which has been bold enough to undertake it. 
Whether successful or the reverse, the publication of a series 
of German hand-books on applied electro-cheristry, is a 
proof not only that our Teutonic cousins have more faith in 
the future of this branch of applied science than we our- 
selves, but also that their system of education is better fitted 
than our own for following up and developing new branches of 
scientific study. 


Power our Electric Lighting Notes” last 


Supply at Sunderland. week was given an outline of a very im-. 


portant scheme which has been taken in hand by the Sun- 
derland Corporation to more adequately meet the demand of 


the district, especially the numerous establishments con- 
nected with the great. shipbuilding and repairing industries, 
for electric power supply. It is most essential that every- 
thing reasonable should be done to encourage the application 
of electric power in all branches of industry, and the very 
practical and interesting paper by Mr. D. Selby Bigge, 
which is now being published in our columns, will be 
perused, we think, with satisfaction by our readers. The 
Sunderland Corporation by jts adoption of the excel- 
lent scheme planned by its chief electrical engineer 
(Mr. Snell), would appear to be more enlightened — 
than the municipal authorities of many other large 

cities. Where the supply of electricity is in the 
hands of a municipality, the authority has been told by 
Parliament that unless proper facilities are provided, com- 
petition from power or other companies must be expected. 
No doubt it is partly to prevent such competition that 
Sunderland is taking action. Leaving out of mind for the 
moment the “municipal trading” arguments which may be 
advanced against such schemes, we must confess to certain 
feelings of satisfaction that at least one municipality is alive 
to its responsibilities and is to encourage electric power 
development, and that, from an engineering standpoint, is 
the most important part of the matter, 2 


The Science of the Workshop.—tIn a paper on this 
subject read by Mr. William Taylor, of Leicester, before the British 
Association at Belfast, it is complained that technical schools do 
but teach more or less backward shop practice, so that the workman 
out of the shop cannot really improve his knowledge or practice by 
attending a school. Yet there is a science of the workshop. Its 
material is scattered in books and papere, and much is known to 
men of experience, but the author knows of no attempt to gather 
such knowledge into more attainable form. The teaching of the 
shop has been all wrong. The schools cannot teach methods, but 
have tried to do so, and have failed. What they should teach is 
principles, as embodied in the physical properties of materials and 
their effect on cutting and shaping, stresses generally, photo- 
micrography, alloys, the flow of solids; these are all examples of the 


science which underlies shop work. How little, for example, is 


known of tool steel by mostshop men! How blind we have all been 
to the action of superheated steam on cast-iron. Look at the 
failures to make a satisfactory boiler stay-tap, the money lost in ° 
striving to secure an even contraction of the hardened tap. Take 
the question of flow of metals. It is said that a milling cutter of 
3 to 4 in. diameter with deep teeth on face and edges has actually 
been formed cold from a blank by hydraulic pressure. Time to 
allow of flow appears to be an element in all: processes of rolling, 
extension pressing, &c., of metals, but there is no writtea matter to 
teach others, So many of the best shop men do not, or cannot, write; 
we use the word in its narrower sense. It isa pity it isso, for much 
valuable knowledge is lost for lack of the setting of it down, and 
too often when handed down by tradition the essentials become 
blurred and debased. Practice soon forgets scientific reasons, and 
loses. its best part, The decadence of the workshop tends to 


‘ keep out the better men, and shop work becomes set apart as 


a thing to be avoided. The science of tools and of materials can 
alone add something to the sordid life of the shop. There are so 
many half-knowm facts to be explained. Why will. saw that cuts 
steel break to pieces if set to cut copper? What limits or fixes 
the speed of various cutting or abrading agencies? Cannot our 
technieal schools teach the principles that enable men to think 
out these matters? This is what they should attempt. 5 


St, Lonis Exposition, 1904,—Mr. W. E. Golds- 


borough, chief of the .“ Electricity ” ent in connection with 
this great undertaking, bas placed before us a circular descriptive 


’ of the ‘project more particularly relating to the “broad demon- 


stration of the scientific and industrial developments in electricity” 
which will be made in the “ Electricity ” Building. This World’s 
Fair is far more advantageously situated, both as regards available 
area and funds, than any previous exposition has been. Over 1,200 
acres are already included in the Exposition tract, 


which 
upwards of $50,000,000 will be spent. Of this amount $20,000,000 


is now available. A point especially worthy of note is the decision 
that no charges shall apse for space allotted for exhivits, and in 
addition to this the U.8. Treasury has provided for the free entry 
of all goods intended solely for exhibition. The officials are 
anxious to get to know names of firms who are prepared to exhibit, 
and the nature and extent of their exhibit, so that they may go 
into the question of allotting space as soon as possible. Perhaps our 
readers are aware that the exhibition is to commemorate the 
purchase of the Louisiana territory in 1803. The original arrange- 
ment was for the Fair to be held next year, but it has had to be 
postponed until 1904, i 
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THE POLYCYCLIC DISTRIBUTION OF 
ELECTRICITY. 


Tux polycyclic distribution of electricity consists in the 
transmission of electric currents of different periodicities 
and voltages over the same conductor. ‘Let the resistance 
and self-induction of a conductor be: respectively R and L, 
and let a current 
flow through it. The E.M.F: necessary to force this current 
through the conductor is also ’a sine function of the time, 
and is equal to 3 oe 
4.¢., @ sine function E.M.F. can only produce a sine 
function current of the same periodicity, and it follows that 
such an E.M.F. can only perform work with a sine current 
of the same frequency. Another current of a different 
periodicity flowing in the same conductor is quite indepen- 
dent of this one. The one current cannot perform work 


- with the voltage of- the other, and flows as if the other were - 


not. present. As the currents are independent one of the 
other, their effects and losses are to be directly added, so that 
they, as well as the currents, simply superimpose one upon 
each other. 

The total ohmic losses are therefore 

(0,7 + 0”) R = R. 
It follows that the resulting effective current is 
and the resulting E.M.F. is 
and the total power 

= W = 0, COB + By COB Gy 

There have been several attempts 
systems of distribution of electricity on the above basis. It 
‘is claimed by the originators that the systems offer several 
advantages, among which are the following:— _— 

1, By the use of two periodicities it is possible to supply 
each customer with the periodicity which is the more suited 
to his requirements. Thus, if he wants current for lighting 
purposes, 50 periods (not under) will be supplied him, but 
should he want it for power, 25 periods will perhaps be the 
more suitable. 

2. The connecting-up and installing of lighting plants, 
and the regulation of the lighting voltage, are greatly 
simplified. 

’ 8. The voltage and voltage drop in the feeders and distri- 
bution network for motors can both be made much bigger 
than if the same ‘current be used for both lighting and 
power, as for lamps the voltage must be kept lower and 
more constant than for motors. By these means a con- 
siderable saving in copper can be made. It follows from these 
three points that the motors and generators may be made 
cheaper, as the wattless current, which the motors take, will 
be smaller, and, what is more, the wattless current will not 
matter, as the volt drop due to it may be bigger. 


4. In.an overhead transmission line with the same effective 


voltage between the wires, and the same percentage loss of 
power with a four or three-phase current of power 100, and 


~ @ superimposed single-phase current rll and 50, the copper - 
ired for a single-phase 


required is only 66°7 of that requ 
transmission of the same total power and the same condi- 
_ tions; this is a saving of 9 per cent. as compared with a 
simple three-phase system. 
5. In a cable transmission line, with the same effective 
voltage between the wires and the same loss of watts, by means 


of a four-phase system with superimposed current, 28 per 


~ gent. more power can be transmitted than without the super- 
imposed’ current, the superimposed current being one- 
half the main current. With three-phase © systems 
- 9 per cent. more power can be trarismitted with super- 


imposed current than without, when the power of the 


superimposed current is half that of the main current. 
The above advantages are those specially claimed for the 


- Arnold-Bragstad-la Cour system, upon which a lecture was 
recently given before the Flektrotechnischen 


made to work out. 


i of 


Frankfort-on-the-Maine, by Prof. E. Arnold, of Karlsruhe,*. 


Some remarks as to the validity of these claims will be made 
later on, after a brief sketch of the details of polycyclic 


systems in general, and especially of that system worked ont 
_ by the three above-named gentlemen. 


(a) Superimposing of Currenis by Leading them in at 


_ Neutral Points—In the following (fig. 1) balanced three. 


> 


G gz O) 
> 
Fia, 1. 


phase star system there is no difference of potential between the 
neutral points. It can, therefore, be regarded as one con- 
ductor for the transmission of a current between its neutral 
points as shown. The arrows show the direction of flow of 
the superimposed current, which can be of any periodicity, 
or a direct current. ; 


Fig. 2. 


Fig, 2 shows the arrangement for a two-phase system with 


four conductors. . 
The arrows show the direction of flow of the superimposed 


current, and t denotes lamps connected between the neutral — 


points of the two-phase motor. 


On these principles rested the system worked out by Dr.. 


Fr. Bedell (see ExxectricaL Review, July 6th, 1900, pp. 


16 and 82), which, however, has not been found capable of ~ 
practical application by reason of the great inductive volt 


drop of the superimposed current in the generators and 
transformers of the main current. 

Starting from this point the Arnold-Bragstad-la Cour 
system avoids this inductive drop by making all the windings 


‘non-inductive with respect to the superimposed current ; — 


such a winding is called a bifilar winding. For example, 


for putting in or taking out a superimposed current from a’ 
single-phase system, a choke coil can be used connected 


between the conductors. 


Fra. 3. 


Fig. 3 shows the application of the bifilar principle to 


such a choke coil. 
~The arrows show the direction of flow of the super- 


- imposed current. It will be seen that the inductive effect — 


of this current is zero, while the inductive effect of the main 


current is the sum of the inductive effects of the two parallel: 


* SeeiMlektrotechnioche Leitscheift, 1902, Nos. 26 and 27. 
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ils wound on the same core, A -y’ winding can, of 


gurse, be wound on this and used for the transformation of 


the main current. 
Analogous arrangements ..can. be made for three-phase 
items.and also in the of the single or polyp 
or generator, so that the superimposed current. can 
cot or inteedsced there. 
(b) Taking up and Giving out the Superimposed Current 
jy means of Transformers.—The inductive drop of Bedell’s 


| gmangement can also, besides the method of non-inductive 


windings as given above, be obviated by introducing the 
different currents not by simple conduction but by means of 
induction, 7.¢., of superposition of magnetic fluxes in the 
gme transformer. The advantage is also obtained by this 


method that the same transformer can be used for transform- 
ing both the superimposed and the main currents. 


4 
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Fig. 4 shows the arrangement of three single-phase trans- 
formers serving as the main system for the three-phase 
current and for the concurrent taking in and transformation 
of a superimposed single-phase alternating current. 

is the three-phaser ; E T,, ET;, are the three single- 
phase transformers which have each two primary windings 
and one secondary winding. Three of these primary 
Windings, one for each transformer, are connected in star 
and serve for the three-phase current, while the remaining 
primary windings are connected in series and serve for the 
single-phase alternating current generated inz, 4 represents 
the three conductors of the three-phase transmission line, 
and Rk is the return conductor of the superimposed alter- 
nating current. 

-(¢) Concurrent Transformation and Concurrent Generation 
~ Main Current and the Superimposed Current.—Fig. 5 
ws how such a transformation can be carried out in the 


Gase where the main current is a three-phase current, and 


the superimposed current a single-phase current of different 
periodicity. 
“DT is a four-limbed three-phase transformer ; H, and H, 
primary and secondary of the main current, R, and R, 
the primary and secondary return leads of the superimposed 
enrrent. , and R, are wound round the return magnetic 
Grenit of the transformer in the wished-for transformation 


tatio of the superimposed current. 

In order to generate the two currents in the same armature 
Windings, machines possessing a double system of poles (one 
beside the other) are proposed. aes 

Itis obvious that by a little ingenuity many systems of 
transmission and transformation, &c.; may be worked out, and 
in the papers above referred to several more are given which 


‘ 


“cannot, ae be referred to here. We think, in ‘fact. 


that the system cannot be regarded as a practical system) of 
working, but rather as one capable of affording pretty black- 
board illustrations for theoreticians and mental gymnas- 


tics (of course excellent’ in their way) for. unfortunate 
technical students in racking their brains to find out where — 


and where not the different superimposed currents ; will 
get to, 

In spite of the advantages above set out, we are unable to 
see where the system could be profitably applied. As regards 
advantage No. 1, closer examination proves it to be practic- 
ally an illusion. The advantages of 25 periods, as compared 
with 50 periods and higher, are :— 4 

(a) Long-distance transmission more economical. 

(0) Enables rotaries to be used instead of motor-generators 
for conversion to direct. current. 

If now a 50-period current ‘be superimposed upon the 
25-period current, advantage (a) is lost, as far as itself is 
concerned ; and secondly, the 50-period current is not 
required, as (5) the lighting can be done by means of the 
direct current, as well as the power distribution. If the line 
be not a very long one, and rotaries be not used, then the 
advantages of 25 periods disappear, and with them also, if 
they existed at all, those of superimposed alternating current 
of 50 periods, There remains now to consider the super- 
position of direct current on an alterrating current. Direct 
current is almost always at a low voltage. It would, how- 
ever, never do to superimpose a low ser 5 direct current on 
a high voltage alternating current, as the extra cost of the 
insulation, due to the increased sectional area of the copper, 


- would far and away outweigh any advantage gained. A low 


voltage distribution of alternating current with superimposed 
direct is an absurdity, as the motor load can best: be borne by 
the direct current itself. 

The alleged simplification of wiring, &c., resulting from 


~ this system is, in our opinion, also a fallacy. We think this 


must be clear to anybody, other than the originators them- 
selves, who has tried to wend his way through the ramifica- 
tions of the system. As an example, the determination of the 
right gauge for fuse wires in this system would be a matter 
of no small difficulty. 

The saving in copper said to be theoretically possible is 
also doubtful ; in any case, it is small, and depends for its 


_ attainment on the adjustment of the Joad of the main 


current and superim current. other things 
which would be hardly possible in practice. Among 
other practical details which bave not received atten- 
tion at the inventor’s bands, and which would have to 
be fot over, are the increased capital costs of the bifilar- 
wound choke coils, &c., necessary to the system (%.¢, one 
application of it), and the effects which would be brought 
about by the different’phases of a polyphase system being 
out of balance, All things considered, we think there can 


‘be no fear that the polycyclic system of distribution of 


electrical energy will offer any serious competition with the 
standard methods in use to-day, aoe 


REFUSE DESTRUCTION.) ITS SANITARY 
AND STEAM-RAISING ASPECTS. ° 


By FRANK BROADBENT, M.LE.E. 


(Concluded from page 336.) 
GENERALLY speaking, simplicity is. conducive to ¢fficiency ; 
and the “ Simplex” destructor forms no exception to, but 
strikingly con , this general rule. Some of the best 
results in Tables IV, and V. were obtained with this type of 
furnace. 

The furnace is not divided up into cells, as is done in 
most other forms, but consists of one wide, continuous grate, 
fired from two, three, or four furnace mouths, according to 
width, From back to front the grates are. usually about 
5 ft. long, and a firing door is provided to each 5. ft, of 
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width ; that is, the grate is divided up into sections of 
25 sq. ft. The doors are counter-balanced, and are divided 
vertically, so that one-half can be lifted at a time for firing 
purposes, the other half shielding the fireman, and preventing 
too great ai inrush of cold air. 

The ashpits, below the fire-bars, are divided into air-tight 
sections, corresponding with the number of firing doors. 
Each ashpit is provided with two steam-jet blowers, having 
regulating hand-wheels in front, by means of which the 
forced draught may be controlled. 

At one end of the grater a fire-bridge is built, over which 
the hot gases pass into a large combustion chamber. As 
the gases from the fire furthest from the bridge must pass 
over all the other fires, it is generally arranged that any wet 
refuse that has to be destroyed is fed on to this grate. A 
mattress chamber for infected bedding is often provided at 
this end also. The temperature in the combustion chamber 
ranges from 1,800° F. and upwards, and, with a four-grate 
destructor, an average of over 2,000° F. can be maintained. 
Most of the dust given off from the fires settles in the 
combustion chamber, from which it is easily removed 
periodically. 

After leaving this chamber, the hot gases pass through 


the boiler and flues in the ordinary way. Owing to the © 


high temperature of the gases, it is always advisable to use 
an economiser in conjunction with the boilers, so as to 
utilise as much.of the heat as possible, To add still further 


to the efficiency of the system, the air for the forced draught — 


is also heated by. means of the waste gases. This is effected 
by means of what is called a “regenerator.” The regene- 
rator consists of a number of cast-iron tubes, arranged in 
parallel, through which the flue gases pass, and around 
which the cold air is drawn on its way to the furnaces, 
becoming heated by this-means to a temperature of 300° F. 
to 350° F. 

The quantity of steam used for the forced draught is 
about 15 per cent. of the amount generated, leaving 85 per 
cent. available for useful work. : 

Messrs. Meldrum Bros. also supply a “‘ top feed” type of 
destructor, when the conditions favour this type. 

The credit of having erected the largest destructor in the 
world is claimed by the Horsfall Destructor Company. This 
is at Hamburg, and is designed to deal with upwards of 
180 tons per day of 24 hours. The Horsfall destructor may 
be said to be the pioneer of the high temperature type, and 
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Srx-Oz~n Horsratt Destructor at ACCRINGTON. 


was in successful operation at Oldham as far back as 
February, 1891. Additions have since been made, and the 
steam generated is used in connection with the electricity 
works, this being the first’ instance in which a refuse 
destructor was used for such a purpose, From 1891 to 1896 
the cost of repairs averaged only 2} per cent. upon the 
capital outlay. The cost per ton for stokers’ wages is 93d. 
. The saving in coal to the electricity works equals 6°3d. per ton 


of refuse burned, which, with other economies and the profit — 


on the mortar manufactured, reduces the cost of destroying 
the refuse to 7°2d. per ton for all charges. P= 
This destructor is of the cellular top feed type, that is, it 


is divided up into compartments or cells, each having a 
grate area of about 25 sq. ft. The grate slopes upwards 
from the clinkering door in front, and terminates in a dry; 
hearth at the back, which curves upwards towards the feed. 
ing hole, which is situated at the top and back of the cells. 

In some cases the cells are arratiged back to back, one 
feeding hole being common to two cells. This forms a very 
compact arrangement. . 


The refuse is tipped from a raised tipping platform into. 


storage bins above the cells, and is raked forward as required 
and dropped down the holes on to the drying hearths from 
which it is again raked forward from the doors in front on 
to the grates. The green gases from the drying refuse pasg 
over the fires to the flues, situate in the front part of the 
furnace crown. 

The air, before entering the furnaces, is heated by passing 


through air ducts placed between the grates, and the side 


walls of the cells. Forced draught is, of course, used, 

To prevent the escape of dust from the chimney, a centri- 
fugal dust catcher is built at the base. Its construction is 
such that the: gases are caused to circulate rapidly around 
before passing into a central chamber, from which they pass 
by a flue tothechimney. The circulatory or swirling action 
tends to throw the dust against the outer wall of the 
chamber, and it then gradually settles by gravitation. The 
contrivance is very successful when used in connection with 
dusty refuse. 

The general arrangement of the Horsfall destructor at the 
Accrington electricity works is shown in the illustration, 
The boilers are of the Lancashire type, and the design admits 
of their being fired by coal if desired in the event of shortage 
of refuse. The results of this plant were given in Tables LY, 
and V. (Exo. Rev., August 22nd and 29th, 1902.) 

There are several other makes of cellular destructors which, 
whilst differing in details from the Horsfall, are built upon 
the same ep principles. Descriptions of these may be 
found in the published works on refuse destruction. 

It was shown in the last article that, under snitable con- 
ditions, upwards of 40 B.O.T. units of electricity may be 
generated per ton of unscreened ashpit refuse under normal 
working conditions, and that the quantity of  refure 
produced per 1,000 head of population, ranges from about 
15 to 22 ewts. per day. Great possibilities are suggested by 
these facts. 

They suggest that besides water power and blast-furnace 
gas, there may be other sources of power now running to 
waste, the utilisation of which might not only be com- 
mercially profitable, but would be of almost incalculable 
profit when viewed from the hygienic standpoint. 

To place commercial considerations before questions of 
health, is to put the cart before the horse with a vengeance; 
but the first question asked in these utilitarian days is usually 
“ Does it, or will it, pay?” Mens sana in corpore sano is 
not yet treated as a marketable commodity, although both 
directly and indirectly it is a valuable asset in any com- 
munity. It has already been shown that even in colliery 
districts it may be cheaper under suitable conditions and im 
a well-engineered scheme, to burn refuse than coal. Although 


coal is cheap, the-refuse has a high calorific value. 


In districts remote from coal ‘fields, while the refuse is 
sometimes not so good, coal is dearer. Grays is certainly 
anything but a colliery district, yet a yield of 40 unitsot 
electricity per ton of refuse has been obtained there on # 
test run. 

Taking, however, a lower figure, viz., 35 units per tod, 
and the moderate estimate of 15 cwts. of refuse per day pe 
1,000 head of population, we find that, if it were possible # 
burn all the refuse in the United Kingdom (say, 33,000 tons 
per day) in efficient destructors, we should be able to pro 
duce, from this source alone, almost 400,000,000 unite of 
electricity per annum. This amount is sufficient to supply 
current to over 26,000,000 lamps of 8-c.p., taking the 
average consumption as 15 units per lamp per annum ; alld 
is more than double the output in 1902 of all the elecine 
light undertakings in the kingdom. 

Such is the vision that looms in the mind of the imagine 


tive engineer, the engineer who cannot see a hillside stream | 
without forming some -mental estimate of the power Co | 


stantly running to. waste, and building water-power hous 


in the sir. 
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But imagination must not be allowed to run riot; and 
gommon sense suggests that it is ascommercially impracticable 


- to convey all the refuse distributed over a sparsely-populated 


district, to one destructor centre, as to centralise the 
miniature waterfalls which are to be found on every country 
side. Making, however, ample allowances for such districts, 
there is still left to us a considerable margin for the profit- 
able utilisation of refuse in towns. 

Take a well-peopled town of 20,000 inhabitants. The 
uantity of refuse for disposal will be upwards of 15 tons a 
day. At 35 units per ton, this should be sufficient to produce 
annually about 190,000 units, or sufficient to supply 12,600 
lamps of 8 0.P., at the average consumption of 15 units per 
the annual consumption per lamp, however, is a very 


, @astic quantity ; and, whilst 15 units per lamp per annum 


is a very fair average for the whole country, it is not a 
figure that can be used in considering any particular town. 
The consumption per lamp depends largely upon local con- 
ditions, and varies very considerably with the character of 
the town; thus at Newmarket, the annual consumption per 


lamp is 8°2 units, whereas at Islington it is 40. This factor ~ 


must, therefore, be taken~into consideration in endea- 


youring to arrive at the capacity of any station in terms of 


lamps. 
' Ashas already been pointed out, the economical use of refuse 


asa fuel for electric lighting stations necessitates accumula- 


tors. The lower the rate of combustion in tons per hour, the 
smaller will be the initial cost of the destructor, and the 
greater the cost of the accumulator. A compromise must 
therefore be made, such that the sum of the total costs of 
destruction, plus total costs of storage, isa minimum. Such 


costs must, of course, include all standing charges, attendance, - 


battery losses, &c., and the reduced size of generating plant, 
consequent upon greater storage capacity, must also be taken 
into consideration. 

There is one other point still to consider, and that is, the 
‘indestructible residue. After we have done our best, there 
remains about 30 per cent. of the original mass, in the form 
of hard, innocuous clinker, and fused dust. 

In a town destroying 15 tons of refuse a day, the residue 
would be about 4 to 44 tons, What is to be done with it ? 

Bradford leads the way in this country in the matter of 
refuse destructors. Six destructors are erected in various 
_ of the town, capable of dealing with about 300 tons 
a day. 

Up to 1894 it cost the Corporation over £1,000 a year to 
cart the clinker away to tips. ; 

Since that time many uses have been found for it, such as 
the making of mortar and concrete, artificial flags, bricks, 
and road beds, 

Now, practically the whole of the clinker is profitably 
dispored of. In 1900 mortar was turned out at the rate of 
12,000 tons a year; 15,000 loads of clinker were sold at 
8d. a load; and machinery was put down to produce 200 
slabs of artificial stone aday. Bricks made from a 10 per cent. 
mixture of hydraulic lime and clinker, properly seasoned, are 
50 per cent. stronger than the ordinary bricks used in Brad- 
ford. ‘Twenty tons of clinker are required for 8,000 bricks, 
Which can be made for 14s. per 1,000. Birmingham, Man- 


~ chester, Sheffield, Bermondsey and other large towns are 


also utilising their clinker in this way. 

The dust from the flues and the chimney is, in some 
places, used as a base for the manufacture of disinfecting 
powder. The cleansing superintendent to St. Luke’s Vestry, 


“im a paper read in 1899, says that “the dust is eagerly 
‘bought by sanitary powder manufacturers at 2s. a ton, and, 


after treatment by acid, was sold, in all probability, back to 
the Vestry at £3 a ton.” 
By making its own disinfecting powder the Vestry saves 


about £2 a ton, or £40 a year. 


_ The crude clinker and fused dust form excellent mediums 
for sewage filtration beds, and are considered to be better 
than coke for this p ‘Considerable savings, therefore, 
may be effected by substituting them for coke. 

_ All things considered, there appears to be every likelihood 


that the commercial possibilities of high-temperature des- 
of this, 


_tructors will hasten the general adoption 


the only 


‘Sanitary method of dealing with town refuse. 


A: 


Tn conclusion, the writer must expreas his indebtedness and 


thanks to Messrs. Meldrum Bros., Limited, Messrs. The’ 
Horsfall Destructor Co., Limited, Mr. E. J. Long (chief 
engineer at Grays), Mr. W. Sillery (Wrexham), Mr. D. 
Schofield (Shipley), and Mr. W. F. Goodrich for data and 
information freely placed at his disposal. 


ELECTRIC BRAKES. 


By G, H. FAWCUS. 


THE recent unfortunate tramway accident at Glasgow must 
have suggested to many tramway engineers the necessity for 
rendering the possibility of a recurrence of a similar mishap 
as remote as possible. 

With the little information as yet to hand, it is difficult to 
understand what happened, and too early to form an opinion 
as to what was the proper course for the motorman to pursue. 
But.it is apparent that if a car can be prevented from run- 
ning backwards after it has once stopped, without the use of 
the mechanical brake, a good deal is accomplished in the 
direction of security against such accidents, and the writer 
wishes to show that this can be arranged with simplicity and 
little or no-extra expense. 

With the ordinary simple form of electric brake—the 
motors generating current'to be absorbed in a resistance— 
the motors should be so connected that the armature of each 
motor excites the field of the other, when running in parallel, 
thus :— 


with the direction of current assumed as shown. 

If the direction of rotation be reversed (hy the car 
running backwards, and without the position of the con- 
troller handle being altered), the motors will excite and run 
short-circuited on one another, neglecting the resistance, 
thus 


and prevent the car making any appreciable progress, 

In explanation, it is assumed that.the armature of No. 1 
generates sufficient E.M.F., with the residual field, to send a 
current in the opposite direction through the field of No. 2. 
This is sufficient to start the armature of No. 2, generating 
in the same direction as before (both its direction of rotation 


and field being reversed), and exciting field No. “1, whose 


polarity remains the same. : 
With this arrangement it would be advisable for the 


motorman to always use his electric brake when stopping, 
and to keep his controller in the “brake” position until 
restarting the car. : 
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In this we have the novelty of two series 
rating when run in either direction without a shangevol 20 seid 
nections, and that it is quick and reliable i in ae i writer 
has by experience. 


SINGLE-PHASE PUMPING PLANT AT 
HAMMERSMITH. 


As up to the presenb. single-phase aon have been very 
little used for pumping purposes in this country, it may be 
of interest to our readers to describe a plant which has been 


/ put down recently by the Hammersmith Vestry, to the design 
and specification of Messrs. Preece & Cardew, consulting 
engineers, Westminster. — 

The object of the plant is to pump Thames water for con- 
densing purposes from the Corporation 
Wharf, Chancellor Road (where the pump © — 
house is situated), to an elevated cast-iron 
tank at the Vestry electricity works, some 
700 yards distant. The water flows from 
this tank with a 12 ft. fall into “* Korting” 
ejector condensers connected with two 
1,000 - 1..P. low-speed “ Musgrave ” 
engines direct coupled to 600-Kw. fly-wheel : 
alternators, which have recently been in- 
stalled. A 24-in. cast-iron main, through 
which the water is forced, connects the 
pump house to the tank at the power 
station, and running parallel to this main — 
is a 4 ft. 6 in. brick culvert, through 
which the water gravitates from the hot 
well (or condenser discharge) to a suction 
tank underneath the pump house, or (when 
the tidal conditions are favourable) directly - 
into the river. } 

The contract for the whole of the pump~ 
house plant was entrusted to Messrs. 
Witting Bros., Electrical Engineers and 
Contractors, . Limited, Cannon. Street, 
London, who sub-let that for the pum 
and pipe work to Messrs. J. and i. 

Gwynne, of Hammersmith, and that for 
the high-pressure switchboard to Messrs. 
Ferranti, Limited. 

Mr. G. G. Bell, the engineer and manager 
to the Vestry’s electrical undertaking, 
superintended the erection of tlie pump house and jinn, 
_ The. pumping plant, as at present installed, consists of 
4wo single-phase motors of 27 B.H.P. each, ‘mounted on 


common bedplates with, and direct coupled to, two 8-in. 


centrifugal pumps, designed water each 


per against an effective head of 45 ft. run 

950 r.p.m. Each motor is fed by a separate aad 
former of Messrs. Witting Bros.’ standard design for Power 
work, which transforms the primary current. at 2,200. y 
and 50 cycles to the pressure of 220 volts, for which the 
motors are designed. _ 

These transformers are connected by concentric cables ing 
high-pressure fuseboard of the “ Ferranti” standard oj 
break. type, the feeder between this and the power house 
being a paper-insulated, lead-covered concentric cable, hayj 
its outer earthed; this can be plugged on to either 
former, or to both, at the fuseboard. 

The low-pressure switchboard, made by Messrs. Witti 
Bros., consists (as can be seen from the illustrations) of two 

independent white marble panels, “each 

- containing an ammeter, a double - pole 

switch, anda fuse, a voltmeter being 
common to both panels; - these panels 
also. contain the starting resistances and 

Z multiple contact switches for the rotor 

circuits of the motors. 
Tt will be seen from this description, 
and from the diagram of connections 
on p. 534, that the whole of the pump 
house arrangements are in duplicate, each 
motor pump, with its transformer and 
. switchgear, being independent and in 
‘parallel, so that the risk of a total failure 
of condensing water is very remote. 
Gwynne’s “ Invincible” type, having cast 
iron bodies, gun-metal discs, manganese 
bronze shafts, and gun-metal glands. The 
peripheral speed of the discs is about 

- 4,000 ft. per minute, corresponding to a 

45 ft. effective head. Each pump # 
connected through an 8 in. x 20 fh 
suction pipe to a foot valve and wrought 


Fic. 1.—Gwywne Pumps peivan By Wirtine Bros.’ Morons. grate strainer at. the bottom of 


suction tank, which has a capacity of about 
80,000 gallons. As can be seen from the drawing (fig. 4), 
this brick-lined tank is connected with the river at high 
tide by means of a 4 ft. 6 in. inlet sewer with sluice gate. 
So long as the river level is above the sluice gate, rive 


Fia. Room anp Exxcrgic 


water can be delivers direct to the ‘tank, de 
hot water being discharged ‘to the river ; but. when the tide 
is lower than the sluice gate, the warm ‘water fromthe 
condensers is returned to the suction tank and used over 
and ‘over again. This circulation, taken in connection with 
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the large amount of water:stored, is enongh to keep the 
water sufficiently cool..to ensure a good vacuum for the 
engines. 

The pumps are primed by-means of a 14-in. pipe connected 


toa tank which is fed from the town main, and each pump 


is also fitted with an emptying cock, overflow or air outlet 
cock, a pressure gauge and vacuum gauge. In addition, 
each pump is fitted with a non-return flap valve on the dis- 


charge side to prevent the pump case from experiencing, the 


Fie. 3.—Oranz Driven By Motor. 


"return shock due to the momentum of the water in the long 


length of delivery pipe, as well as to supplement the foot 


valve and prevent the water from leaking in case the latter 


becomes blocked by foreign matter from the river. 

The motors are of Messrs. Witting Bros.’ standard 
induction type, and are directly coupled to the pumps, no 
clutches being used. 

The special features of these motors are their large starting 
torques and overload capacities, combined with good 
efficiency and high power factor. In this connection, it 


-may be mentioned that these particular Hammersmith 


motors, although designed for 27 B.H.P., have been tested 
on the’ brake (at normal supply pressure) at 45 B.H.P. 
(i.e, 70 per cent. overload), and have been running for 


- almost two hours with 37 B.H.P. (#.¢., 40 per cent. overload) 


without undue heating. Moreover, each motor starts its 
pump with the pump chamber full of water, with the current 
gradually increasing from 100 amperes to 135 amperes, 
which is the full load current. 


A non-inductive rotor resistance is used at starting, which — 


is inserted into the (star-connected) rotor windings through 
the intermediary of slip rings and brushes ; the latter are of 
laminated brass (Boudreaux type), while the slip rings are 
of steel. 

A small auxiliary resistance is used in series with the 
running phase at starting; this is short-circuited ‘auto- 


_— matically by the auxiliary switch, which cuts out the 


'.. windings being keyed in by means of fibre wedg 


starting phase when the speed has attained a certain value. 
As can be seen from the diagram of connections, this 
auxiliary switch—although electrically insulated from the 
hand-wheel and the three-way switch which cuts out the rotor 
resistances—is actuated mechanically by a projection from 
the hand-wheel, so that the motor is started simply by slowly 


~ turning the hand-wheel in one direction. 


The stator coils are ar in a six-pole grouping, 
which gives a speed of 1,000 r.p.m. at no load. The stator 


- windings are buried in slots insulated with micanite troughs, 


and as the three-phase rotor is wound in a similar way, the 
es, these 
motors are practically indestructible. As they are provided 
with white metal bearings and efficient ring lubrication, they 
can be 1un continuously without any attention ‘whatever. 


. The power factor at full load is 83 per cent. and the effi- 


ciency 824 per cent., ‘so’ that the motors compare very 
favourably with direct current machines, 

The pump house has ample room to accommodate two 
further pumping sets similar to those above described, which 
will be required-as soon as the increasing demand for power 


and light in. the district. necessitates the laying down of 
further generating plant. 

One of the photographs (fig. 1) gives a good view of the 
interior of the pump house showing the motor pumps, the 
low pressure switchboard and transformers, whilst another 
illustration (fig. 2) gives an éxterior view of the pump house 
and river. This also shows on the right-hand side part of 


the chains and anchor pillars of the Hammersmith Suspen 


sion Bridge on the Surrey side. 


This illustration gives a good view of a new electric loco- 


motive jib crane on an elevated gantry, recently installed for 
the Hammersmith Vestry by Mr. Thomas Smith, of Rodley, 
near Leeds. The figure shows the crane unloading road 
metal from a Thames barge. — 

As this, as far as we know, is the first single-phase 
travelling crane which has been put to work in this country, 
and as it derives its power from a transformer in the pump 
house described above, it may-not be out of place to give a 
short description of it here. - 

The crane is constructed to lift 5 tons at 16 ft., 2 tons at 
35 ft., 30 cwt. at 40 ft., and 1 ton at 42 ft. radius, the 
lifting speed being 80 ft. per minute for 2 tons and under, 
whilst the crane travels at 150 ft. per minute on a 7 ft. 
gauge track elevated to a height of about 7 ft., and makes 
15 r.p.m, ; 

tne wrought-steel lattice jib is 48 ft. long, and the crane 
is balanced to support 2 tons at 45 ft. radius. There are 
independent motions for hoisting, revolving, jib adjusting 
and propelling, all driven from the same motor, and so 
arranged that it is possible to perform all four operations 
at. the same time, although it is not usual or advisable to 
perform more than two motions at once, on account of the 
great length of the jib and the rather limited operating 


The connection between the motor and the first motion 


‘shaft of the crane is by means of bevel gearing cut from the 


solid, and gun-metal worm wheel with ‘steel worm, perfectly 
enclosed and running in an oil bath. 

- There is a powerful friction brake operated by foot lever, 
strong crab and gearing all very compactly arranged, top 
and bottom swivels, platform and handrail, from which the 
attendant can readily see and control all movements of the 
crane, wrought-steel central column, cast-iron frame, steel 
axles, steel tired travelling wheels, and steel wire rope for 
hoisting, and the total weight of the crane with a 2-ton load 
is about 30 tons. 
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Fig. 4.—SmorionaL Exavation. or Pumr Hoven, 


The electrical equipment consists of a 20-B.u.P, 50-cycle 
single-phase motor, of Mesers, Witting Bros.’ standard make, 
similar to those in the pump house, but of the enclosed type, 
with phosphor bronze rings and duplicate carbon brushes on 
each ring, and wound for 105 volts at terminals, This low 
voltage is chosen for extra safety in connection with the 


" jngulated third-rail system of supply used with the crane. 
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_ This rail.is supported on wooden sleepers between the two 
gantry rails, which act as the return conductors as far as the 
armoured concentric feeder, connecting the switchboard in 
the pump house tothe threerails. The third rail is insulated 
with “ Verus” insulators, and the current is collected by a 
special brush which in turn is connected to slip rings at the 
centre of the crab, from which by means of other brushes 
connection is made to the motor and controller. This 
arrangement allows the crane to be revolved indefinitely in 
eitherdirection. 

The motor spindle, which runs at 950 r.p.m., is connected 
to the worm shaft mentioned above by means of a special 
friction clutch, but the clutch is not really necessary with 
this type of motor, ‘as (although designed to start with a 


Feader 


Concentric Terminals 


Single Phase Kctor 


Fig. 5.—D1acram or ConnECTIONS OF PumMPIna Prant. 


current not exceeding full-load current) the motor is 
capable of starting the worm wheel, bevelled gearing and 
first-motion shaft in either direction without the use of the 
clutch. 

A suitable controller of the direct-current crane type (in 
general appearance and design) stands beside the motor, and 
is used for starting the same in either direction by simply 
turning one handle to the right or left, as the case may be. 

Fig. 3, which shows some of the crane mechanism, 
gives a view of the motor with the weather shield removed, 
and slip ring cover open. It also shows the controller with 
its cover removed, situated Lehind the motor. 

As a further instance of the overload capacity of these 
motors, we may mention that the above 20-H.P. motor will 
give at least 30 u.P., and regularly starts the travelling 
motion of the crane, which requires a momentary output of 


28} B.H.P. whilst accelerating. The actual power required - 


for travelling at uniform speed is, however, only 114 B.H.P. 
It has often been thought that the single-phase motor is 


not suited for this class of work, but it seems that by 


employing the arrangement of gearing used on this crane and 
the motor in question, entirely satisfactory results can be 
obtained. 
The photographs illustrating this article were prepared 
by Mr. Arthur 8, Long, of Fulham Road, S.W. rea 
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PROCEDURE ON APPLICATION FOR A 
| TRAMWAY ORDER. 


[BY LEGAL CONTRIBUTOR. 


ALTHOUGH the progress of electricity has: brought about an 


extraordinary change in the character, and has very mate. — 


rially increased the usefulness of the street eiarny 6 the 
public statutes which were passed in the days of the horse- 
_ car are applicable to its swifter and more modern brother, 
Content with an Act which was placed upon the book in the 


- year 1870, the Legislature retains the procedure, the ground- 


work of which was laid in that year, and the details of 
which were subsequently elaborated in rules published by the 
Board of Trade, As new tramways are being established 


' every day, which not only provide inhabitants of towns with 


a swift and inexpensive means of moving from place to place, 
but actually bid fair to deprive the railways of some con- 
siderable proportion-of their local traffic, it may interest our 
readers if we outline the procedure which must be observed 
by those who promote an electric tramway. After dealing 
with tramways proper, we hope to draw attention to the 
provisions of the Light Railways Act, 1896, and to point 
out the advantages (and disadvantages) of obtaining a light 
railway instead of a tramway order. 

- We shall confine our attention to tramways in England 
and Wales, although the methods to be adopted in Scotland 
are practically the same. 

Who may Apply for a Provisional Order.—It is pro- 
vided by the Tramways Act, 1870 (Sec. 4), that provisional 
orders for the construction of a tramway in any district may 
be obtained 

1. The local authority of such district, or by 

2. Any person, persons, corporation, or company, with 
the consent of the local authority of such district, or of the 
road authority of such district, where such district is, or 
forms part of, a highway district formed under the provisions 
of “the Highways Acts.” ; 

If an application for a provisional order is made by a 
local authority, it must first be approved by a resolution of 
the members, in the manner prescribed in Part iii. of 
Schedule A to the Act of 1870.. It is there provided that 


_ the necessary resolution must be passed at a special meeting ; 


that one month’s notice at least must be given of such 
special meeting ; and that, with regard to English tram- 
ways, the resolution shall not be passed unless two-thirds of 
the members constituting such local authority are present, 
and vote at such special meeting, and that the majority of 
those present and voting concur in the resolution. 

What is Sufficient Evidence of Approval.—Rule 1 of the 
Board of Trade Rules provides that evidence of approval 
must be given by (a) a certified copy of the resolution 
approving of the intention to make the application ; (0) a 
certified copy of the notice convening the special meeting to 
consider the application ; and (c) a certified statement of 
the number of members constituting the local authority, and 
of the number present and voting at such special meeting. 

Where an application is made by any body or person other 


than a local authority, evidence of the consent required by 


Pt. 1, Sec. 4 of the Act (¢.¢., the consent of the. local 
authority), must be given at the required time by (a) a 
certified copy of the resolution at a meeting of the 


- local or road authority ; (0) a copy of the notice convening 


the meeting, which notice must contain a statement that the 
subject of the proposed tramway will be brought before the 
meeting. Similar evidence of the consent of the local and 
road authorities must be produced in cases in which the 
promoters seek to use steam or other mechanical power on 
any tramway or tramways already authorised. [Note : The 
substitution of electric or steam traction for horse traction 
will be dealt with later.] __ 

Power of the Board of Trade to Dispense with the Con- 


“gent of the Locd! Authority—It is provided by Sec. 5 of 


the Act of 1870, that the Board of Trade may in some cases 
dispense with the consent of the local or road authority 
where it is proposed to lay down a continuous tramway in 
the districts of two or more authorities. If the length of 


__ tramway proposed to be laid in a non-assenting district is 
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Jess than two-thirds. of the entire length, the consent of that 
body may be dispensed with. - 

Steps to be taken by the Promoters.—The following notes 
will give some idea of the dates upon which promoters must 
take the necessary steps to obtain a provisional order :— 

In October or November next before the application the 

moters must publish notice of their intention to make 
such application. Every advertisement of such application, 
which isto be published in the manner hereinafter described, 
must contain the following particulars:— 

(a) The objects of the intended application ; 

- (0) A general description of the nature of the proposed 


works, if any; 


' (c) The names of the town lands, parishes, townships and 


extra parcchial places in which the proposed works, if any, - 


will b2 made ; 
--(d) Tke times and places at which the deposit of plans, 
&e., for public inspection will be made; _ 

(e) An office either in Londcn, or at the place to which 
the intended application relates, at which printed copies of 
the draft provisional order when deposited, and of. the pro- 
visional order when made will be obtainable. 

This advertisement is to be inserted :— - 

‘ (a) Once at least in the London or Edinburgh Gazelle, 
according as the application is made in England or 
Scotland ; 

- (b) Once at least in each of two successive weeks in some 
one and the same newspaper published in the district affected 


by the proposed undertaking. - 


‘The Board of Trade rules provide that an advertisement 
so published must specify at what point or points, and on 
which side of the street or road it is proposed to lay such 
tramway, £0 that for a distance of 30 ft. or upwards a less 
space than 9 ft. 6 in., or if it is intended to run thereon 
carriages or trucks “——_ for use upon railways, a less 
space than 10 ft. 6 in. shall intervene between the outside of 
the footpath on the side of the street or road and the nearest 
rail of the tramway. The notice shall also specify the gauge 
to be adopted, and what power it is intended to employ for 
moving carriages or trucks upon the tramway. 

Street Notices.—It might be thought that the notices 
above alluded to should be sufficient to draw public attention to 
a tramway scheme. It is further provided, however, by R. 5 
of the Board of Trades rules, that in the months of October 


-and November prior to. the application for any provisional 


order, notice thereof shall be posted for 14 consecutive 
days in every street or road along which it is proposed to 
lay the tramway, in such manner as the authority having | 
the control of such street or road shall direct. 

. On or before November 30th the promoters must deposit 
certain dccuments at the office (a) of the Clerk of. the Peace 
for every county, riding, or division, and (2) of the parish 
clerk of every parish, and the cffice of the local authority 
of every district in or through which any undertaking is 
proposed to be made, and at the Board of Trade. ‘The 
documents to be so deposited include— 

1, A copy of the advertisement published by them. 

2. A proper plan and section of the proposed works, if 
any, such plan and scction to be prepared according to such 
regulations as may from time to time be made by the Board 
of Trade in that behalf. It is provided by R. 10 of the 
BT. rules that the map is to be on the scale of 6 in. to the 
mile, and that the plan is to show the-exact position of the 
proposed tramway in relation to the centre of the street or 
toad. Those who are called upon to prepare maps or plans 
will find minute instructions in the B.T. rules. 

Notice to Railway Companies.—In addition to the benefit 
of the public notices to which we have already referred, 
railway and canal companies are entitled to special notices. 
Thus where the works of the promoters cross over any rail- 
way or canal, it is provided by R. 6 of the B.T. rules that, 
on or before the 15th day of December, prior to an applica- 
tion for a provisional- order for laying down a tramway 
crossing, any railway or tramway on the level, or crossing 
any railway, tramway or canal by means,of a bridge, 
or otherwise affecting or interfering with such rai!- 


_ Way, tramway or canal, notice in writing of such appli- 


cation shall be served upon the owner or reputed owner, and » 
upon the lessee or reputed lessee of such railway, tramway or 


_ canal, and such notice shall state the place or places at which 


i 


‘the plans of the tramway to be authorised by such provisional 
order have been or will be deposited. 


Similar notices have to be given to County Councils and 
proprietors of navigable rivers in respect of their bridges or 
other works which are proposed to be crossed or otherwise 


interfered with. 3 
; (To be continued.) 


THE ATOMIC THEORY WITHOUT 
HYPOTHESIS. 


As will be gathered from the title given to it by its author, 
the Presidential Address delivered to Section B of the British 
Association at Belfast by Prof. Divers, deals with an exceed- 
ingly abstruse and highly polemical branch of chemistry or 
chemico-physics. Of the ultimate composition of matter— 
whether many, at any rate, of the substances we are pleased 
to consider as elements are actually and inherently elemental ; 
or whether they are all different manifestations of one and 
the same “ Urstoff ”’—we know nothing; and opinions are 
still somewhat divided as to the penultimate composition 
thereof. The phrases “atomic theory” and “ atomic hypo- 
thesis” are frequently employed as exact synonyms ; but 
taking the precise significance assigned to them by Dr. 
Divers, the atomic hypothesis is the popular form of tke 
idea. According to this; matter-is discontinuous or coarse- 
grained ; a certain substance is made up of an inconceivable 
number of identical molecules, each of which is, in its turn 
(usually) composed of two or more atoms. Each atom is 
so small as to be incapable of further sub-division ; so small 
that it cannot exist alone; and each atom, if the substance 
is an element, in the molccule is identical, whereas different 
atoms (7.¢., atoms of different elements) are present in the 
molecule of a compound. - The hypothesis also assumes that 
each atom in the molecule is, in comparative language, 
widely separated from all its neighbours; so that the mole- 
cule, to use the well-known simile, is a microcosmic 
analogue of a bag of shot. Each atom, moreover, and 
consequently every molecule, possesses a specific relative 
weight, so that if the atom of hydrogen is taken as 
unity for convenience—it having been the lightest body 


known to chemists—the atom of sodium is 23 times,: 


and that of chlorine 35 times as heavy. In other words, 
since atoms rarely exist alone, and since there are two 
atoms in the molecules of each of the substances mentioned, 
whilst the smallest quantity of hydrogen which can take 
part in'a chemical reaction is. two’ parts by weight, the 
smallest quantities of sodium and chlorine, similarly active, 


’ are 46 and.70 parts by weight respectively. .There are diffi- 
culties in the way of this conception when carried out 


logically, and so we come.to the atomic theory which, in 
Dr. Divers’s words, is that “the quantities of substances 
which interact in single chemical changes are equal to one 
another, as truly equal in one way as equal masses are in 
another, and therefore that chemical interaction is a measure 
of quantity of unlike substances, distinct from, and inde- 
pendent of, dynamical or mass measurement.” This leads to 
what is at first sight anomalous, viz., that chemically speak- 
ing, sodium chloride should be ed as a compound of 


one part of sodium with one of chlorine, whereas physically, | 


or from the mass point of view, it is a compound of 23 parts 
of sodium and 35 parts of chlorine. We are so accustomed, 
in scientific inquiry as in daily life, to measure mass by 
weight, that we are prone sometimes to forget that there are 
other ways of estimating it,...vaile the Jearner of physics 
finds one of his first great wifficulties in separating the two 
ideas. As this is so well-known a trouble to the student, 
perhaps we may be permitted a coarse illustration. When 
there is a contested vacancy in Parliament, the returning 
officer counts the number of people voting for each candi- 
date; he does not ascertain their collective weights, nor their 


united heights, nor their brain power; he determines mass. 


by number of particles, ignoring weight and size altogether. 

T'o the election agent one Conservative is exactly equivalent 

to one Liberal, just as to Dr. Divers one molecule of sodium 

is equal to one molecule of chlorine; while one man may be 
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9 stone and a genius, and the other 1% stone and a fool— 
totally different in weight and certain properties, as are the 
two molecules of sodium and chlorine in all respects save 
combining power. 

Dr. Divers proceeds in his address to deal with radicles, 
which, in opposition to the powers that be, he prefers to spell 
‘+ radicals,” and then he treats of valency, elaborating his 


argument as clearly, perhaps, as the nature of the subject _, 
permits. It seems to follow that our old friend the atom is - 
no longer the property of the chemist. If it is necessary 


for physical and mathematical reasons for the physicist to 


think in atoms, and even if, as so many authorities hold, . 
atoms have an objective existence, the raw material of the _ 


chemist is the molecule. There'is no such thing as chemical 
addition, only interaction. It is not correct to write the 
common equation C + O = CO; we must write C; +0, = 
2 CO. One atom of carbon does not adhere to one of carbon 
simply ; the two atoms in the carbon molecule, and the two 
‘atoms in the oxygen molecule, each separate, and each tsKe 
new partners, yielding two miolecules of carbon monoxide, 
each of which contains one atom of carbon and one of 
oxygen. Much of Prof. Diyers’s address relates to the subtle 
difference between composition and constitution, which is 


the basis of organic chemistry. There are hosts of organic 


bodies—those known as isomers and polymers, &c.—which 
have an identical composition (é.e., percentage composition), 
but which differ in physical or chemical properties, or both. 
These are matters for the chemist mainly to study, and are 
somewhat beyond our purview; but we may instance the 
common substance, benzene, whose formula is C, H,, whereas 
that of acetylene, as different from the former as possible, is 
C, H,—numerically one and the same thing. 


a 


- CORRESPONDENCE. 


Humming in Pipes. 

In a country house, which I recently fitted up with electric 
light supplied from a steam plant and battery, it was found 
necessary to run the mains from the engine house to the 
main distributing board—a distance of about 100 yards and 
inside a passage, The wires were encased in évo Simplex 
steel (ordinary) conduits instead of one, in order to: keep 


the work closer to the wall and make it less conspicuous. — 


There are a few turns in the pipes due to arches, and a 
difference in the level of the. ceilings. When the dynamo 
is running direct on to the house there is a “ hum,” exactly 
similar to that made by a small transformer on alternating 
current ; when the house is being lit by the battery the 
noise ceases. The voltage is 100 (continuous, of course), 
Can you give me any explanation as to the cause of the 
phenomenon and suggest a remedy ? 


Electric Hoists. 


“J. G. Y. D. M.” might prevent his brake hunting by 
connecting its winding next to the D.P. switch, in which 
position the shunt, as well as the armature current, will pass 
through it. If after trying this the current is too small to 
lift the brake, he should rewind it. i 

If this alone does not work well the lift. cage might be 
provided with a false bottom for carrying the page of type. 
The false bottom would be supported on compression springs, 
and the stops at top and bottom of the lift well would act on 
~~the false bottom and .zat.on the cage itself; the idea being’ 
that in this way the-necessity Yar the cuye to stop precisely 
at certain points would be elimin@ved. A spring suspension 
on thie cage rope might do instead of ‘whe false bottom. 


W.D. 


A Question of Trade Etiquette. 


We shall be glad if you will give us some information on 
trade etiquette on the following point :— % 

Some time.ago one of our partners got into conversation: 
with the architect of a hotel which is being put up in the 

suburbs of this city, and the conversation turned on ventila- 


with lead and antimony. 


tion. Having friends who make eletrically-driven fans for 
ventilating purposes, we thought we Ould do them a good 
turn, and make a little for ourselves 

i uging the fans to this architect’s Mebiee, and found, ag 
we e&pected, that the subject of ventilation by the method 
ed, had never entered his head, . 

met this architect at intervals, and finally, about six 
hs after our initial conversation, and after we had gone 
a good deal of trouble with him, ie placed the order with 
us for some electrically-driven fans, and also an electrically- 
driven pump. At that time we knew, the wiring of the 
building for lighting purposes had not eyen been tendered 

Subsequently we received from # gentleman, wko 
informed us that he had received the contract for wiring the 
building for lighting purposes, and that he also had to run 
the wiring to our fans, and that the architect had referred 
him to us for particulars of the connections, 

Now comes the part we cannot understand, namely, this 
wiring contractor coolly demands from us the difference 
between the price at which we eold these fans to the architect, 
and that at which we would have sold the fans to him, the 
wiring contractor. : 

As we actually created our market, and received dur 
order, long before the wiring contractor appeared on the 
scene, and as, moreover, this contractor has not even given 
us an inquiry during the four y-ars we have been in business, 
we thought this was abit of cool impertinence, and we should 
like to know your opinion on the matter, and also that of 
some of your readers. 


Puzzled. 


[ Personally, we fail to see what the wiring contractor had 
to do with the transaction between the architect and our 
correspondents. -Apparently he must have mistaken “ fans ” 
for “ fittings,” and on the same principle he might levy toll 
on every motor, large or small, at present. or hereafter to be 
installed on the premises. However, perhaps the National 
Electric Contractors’ Association can throw some light on 
the matter.—Eps. Enno. Rev.] 


_ Surrace Contact Systems.—We have received a letter 
signed J. D. F. Andrews, relating to our leader on this sub- 
ject in our last issue. Mr. Andrews states that he has 
invented a surface-contact system, and, after the manner of 
inventors, accuses us of prejudice and lack of knowledge. 
We have no objection whatever to incurring our corre- 
spondent’s displeasure, and we are willing to publish his views 


- on the merits of surface-contact systems ; but we decline to 


insert a letter so discourteous as the one before us.—Ebs. 
Exec, Rev. 


AMKKIUAN READER.—Probably the following firms would 
be able to supply you :—-A. C. Cossor, 54, Farringdon Road, 
London, E.C. (mercury pump); Pulsometer Engineering 
Company, Limited, Nine Elms Iron Works, Reading (mecha- 
nical pump).—Eps. Exec. Rev. 


ELECTRO-METALLURGICAL PROBLEMS.—I. 


By ALEC. A. BEADLE, A.1.E.E., F.C.8. 


CoprPER. 
‘[HERE are 11 important copper bearing minerals, and-of 
these the foremost are the unoxidised ones, viz., copper 


pyrites and erubesite, double sulphides of copper and iron; . 


copper glance, copper sulphide; tetrahedrite, a double 
sulphide with antimony ; and bournonite, a treble sulphide 
These are usually carried in a 
matrix of quartz or alkaline carth silicate, and contain, 
besides sulphur, iron, antimony and lead, varying quantities 
of arsenic, tin, silver, gold, &c. 


Copper exists less abundantly as oxides, blue and green 


varbonates, silicate and basic chloride; but these present 


less difficulty in reduction, and are, in fact, welcomed by the 


smelter to aid in the decomposition of his sulphide ores, 
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~ The former unoxidised ores are the most important, and - 


“herefore call for the. attention of the metallurgist. As is 
well known, the present mode of reduction is very compli- 


cated and expensive, involving as many as seven operations, 


including electrolytic refining, which, however, can in some 
instances be reduced to five by treatment of the matte in the 
Bessemer converter. Thus it would appear that there is 
here room for a totally different method of reduction, 
involving fewer operations. The many attempts to solve this 

roblem electro-metallurgically may be said to come under 
two heads :—(a) Obtaining the copper in solution direct from 
the erushed, raw, or roasted ore, and electrolysis of the solu- 
tion to reduce from it the metal and to regenerate the elec- 


 irolyte ; ()) imitating the refining of copper, but using, in 


the place of impure copper anodes, cast blocks of sulphide 
matte, obtained from the first two operations of ordinary 
copper smelting. 

Among those belonging to the first method may be men- 
tioned that cf Body, in which the crushed ore was held in the 
anode compartment in an electrolyte of ferric salt and sodium 
chloride, which was caused to flow towards the cathode. 
At the cathode the copper was deposited, and at the carbon 
anode the ferrous salt oxidised to a ferric salt, in which the 
copper and iron sulphides were again soluble, reforming a 
ferrous salt. This process involved- the use of a semi- 
permeable partition, although the electrolyte was allowed to 
flow through perforations or over the top, thus avoiding 
mechanical strain upon it. 

The process of Siemens & Halske, following upon this, 
was on the same principle, but the ore, which was previously 

- pattially roasted to convert the copper into cuprous sulphide 
and oxide and cupric sulphate, and the iron mainly- into 
peroxide, was leached by the ferric sulphate outside the. 
electrolysis vat. 

Hoepfner again took advantage of a similar principle, using 
an electrolyte of cuprous chloride (which deposits its copper 
at twice the rate of a cupric salt, viz., at 2°36 grammes per 
ampere-hour) obtained by allowing cupric chloride solution 
to act upon the copper sulphide ore, which dissolved: it, 
forming cuprous chloride. The solution being oxidised at 
the anode, after being deprived of some of its copper at the 
cathode, was again ready to act on the ore. Although these 
processes “have all been given practical trial, they 
have all failed to fulfil what was at first anticipated, 
not so much from error in their principle, as through infinite 
difficulties in their details of working. The regenerated 
solutions soon became charged with impurities, and, more- 
over, even when the ore was pulyerised to a great state of 
fineness, it was found difficult. or impossible to dissolve out 
the complete copper contents. There is also great difficulty 
in finding an anode, carbon and lead both being attacked in 
the chloride. The high voltage and low current efficiency 
caused in exhausting such solutions of their copper cause the 
consumption of energy to be prohibitive. 

_ The Marchese process is an instance of the second method, 
in which copper matte (which like the natural sulphides of 
copper and iron, is a fair conductor), containing about 15 
per cent. copper, 40 per cent. iron, 14 per cent. lead, and 25 
pet cent. sulphur, wes cast into plates containing copper rods 
or net which formed the connection and reduced the apparent 
Tesistance of the matte. These plates were made the ancdes 
in an electrolyte of copper sulphate, and treated as if ordinary 
Ampure anodes in copper refining. Many difficulties, how- 
ever, arose in this process, the anodes, which were themselves 
very brittle and weak, became covered with sulphur, dis- 
integrated copper, and iron sulphides and lead peroxide, 
‘ausing a very high P.D. across the bath. There was, 
however, another difficulty, the cyclical oxidation and 
eduction of the iron salts at the anode and cathode 
Mspectively, causing a great reduction in current efficiency. 
Although the separation of copper from mattes still leaves 
tWo preliminary operations to be performed, it is evident 
that, could it be done economically, a great step would have 

made, for the copper contents of a matte being much 


higher than that of the original ore, it can, in this form, be © 


more cheaply to the refinery. 
Nevertheless, there is more of a fature for a process which 
will dispense with the concentration of the matte, 
n dealing with this subject the constitution of an ore is 
0 often overlooked, It should be noted that an ordinary 


ore consists of two distinct parts :—(1) The mineral which 


it is required to decompose and reduce; and (2) the gangue 


and undesirable minerals which it is our object to get rid 
of. In endeavouring to find a solvent or other means of 
decomposition, therefore, although -we want, if possible, to 
leave the second part unaltered, we must decompose, or at 
least. completely chemically disintegrate the metal-bearing 


_ mineral, For this reason, before attempting to deal with 


any particular ore,.it is necessary to determine, by careful 
examination, not only its percentage composition, but also 
in what form each of its constituents is present. 

Having, however, obtained our copper in solution by some 
means, it is then necessary to deposit it as rapidly, and in as 
pure a condition as possible. In this latter connection the 
sulphate is eminently satisfactory, owing to the deleterious 
metals, tin, bismuth, antimony, lead, arsenic and iron, along 
with the noble metals, being either precipitated with the 
slime as hydrated oxides or basic sulphates, or remaining 
as an electro-negative coating on the anode. But the safe 
rate of deposit is slow, not exceeding 15 to 20 amperes per 
square foot. 

The author has shown (the Flectro-Chemist and Melal- 
lurgist, July, 1901) that the safe rate of deposit is roughly 


proportional to the amount of copper in solution, and there- ~ 


fore is dependent upon the solubility of the salt. The nitrate 
being by far the most soluble salt has, then, the highest safe 


rate. It is soluble in its own weight of water, but a solu- - 


tion containing only 360 grammes of copper per litre can 
be made having exactly the same specific resistance as the 
acid solutions of the sulphate ordinarily used in refining, 


which contain about 200 grammes of copper per litre. From. 


this solution the metal can be deposited in a smooth, tough 
form, at a current density of 40 amperes per square foot with 
high current efficiency. Nitrate of copper is more expen- 
sive than the sulphate; slightly more E.M.F., too, is required 
to maintain the increased current density, and more is locked 
up in a given quantity of solution; but it must be remem- 
bered that against this the anodes and cathodes are less than 
one-half of the time in the electrolyte, and therefore the 
capital has a quicker turnover, and, in addition to this, the 
output for given floor space and vats is higher. 

With regard to the purity of the metal deposited, not 
much seems to be known, but undoubtedly the gold is not 
dissolved at the anode, although at high anode current 
densities the silver passes into solution. It is possible, how- 
ever, that some of these difficulties may be overcome by the 
addition of a small quantity of chloride, or even sulphate, 


_ to the electrolyte, and this may also aid in the precipitation 


of the other metals which are undesirable in the copper. As 
is the case with the sulphate, a very rapid circulation of the 
electrolyte enables a greatly increased current density to be 
used. 
The refining of copper mattes in nitrate solution, too, 
deserves attention, as it presents several features worthy of 
note. The anode is attacked and disintegrated in propor- 
tion to its copper contents, the sulphur, together with iron 
sulphide and oxide, being left as a non-coherent crust. Some 
of the iron being dissolved, however, is thrown down as 
hydrated peroxide at a slightly elevated temperature, and 
does not interfere with the current efficiency of the deposit. 
The nitrate solution does not creep like the sulphate. The 
author bas found that from a copper matte (containing 
about 30 per cent. of copper) treated in this way, very 
tough and pure copper can be deposited with a current 
efficiency of 89 per cent., and the iron which may get into 
solution is precipitated as ferric hydrate. 

The voltage necessary on account of the high resistance 
of the matte anode was 3—4 volts, which means, at }d. per 
unit, over 4d. per pound of copper produced. Being due to 
the high resistance of the matte anodes, it could probably be 
largely obviated by suitable connections and by keeping the 
anode free from non-conducting crust. - 

A process has been worked for some years in Pforzheim 


(Germany) for the refining of an alloy containing 40—60 - 


per cent. copper, and a large proportion of gold and silver, 
using a slightly acid solution of-nitrate. In this it is said 
that the current density is 150 amperes per square metre ab 
a voltage of from 25 to 3. 
The reduction of copper from fased salts does not pro- 
mise to be of value on account of the high melting point of 
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the metal. Hydrous chlorination at the ordinary tempera- 
‘ture, anbydrous chlorination at an elevated temperature, 
chloridising roasting, roasting to oxydise sulphides to sul- 
phates and acid treatment, are among-the many ways sug- 
gested and tried for obtaining the copper in solution. It 
has been suggested to electrolyse the fused sulphide, but the 
peculiar power possessed by copper and iron sulphides, and 
shared by many others, of conducting almost as a metal 
instead of an electrolyte, and of dissolving both the metal 
and sulphur in any proportion, seems to bar the way in this 
direction. It is, however, possible to reduce the sulphide 
electrolytically in presence of some fused fluxes, 


ty 
REVIEWS. _ 


Motors and Motor-Driving. By‘A. Harmsworts and others. 
London : Longmans, Green & Co. 1902. Price 6s, net. 


This is a volume in the well-known “ Badminton Library ” 
series, which was supposed to come to an end with “The 
Poetry of Sport”; but “motoring” is claimed as a new 
sport, and therefore no excuse is offered for its inclusion, 
The book is compiled of chapters written by most of the 
leading motor “sportsmen,” only one chapter being con- 
tributed by the nominal author, on “ The Choice of a Motor.” 
Naturally, the bulk of the work is devoted to fetrol cars, 
with a chapter each on steam and electric cars, but many of 
the sections are largely applicable to automobiles of all kinds, 
such as the chapters on “ Dress,” “ Motor Cars and Health,” 


“Tyres” “ Roads,” “Points of Law,” &c. 


The book is full of interest to the general reader, though 


_ the engineer will gain but little from its perusal, Such 
» samples of mechanical drawing, for instance, as that on 
' p. 105, where the cylinder of a petrol engine is shown in 


section, with the fly-wheel in perspective, the crank at its 
extreme outward position, and the piston at its extreme 
inward position, will only provoke his laughter. Thechapter 
on “Ignition in Petrol Engines” was written by Mr. J. E. 
Hutton, A,.I.E.E., and is chiefly devoted to electrical igni- 
tion ; the subject is dealt with in an elementary, but accurate, 
manner, all the best-known systems are fully described. 
A figure seems to have been omitted on p. 158. The 
Hon. ©. 8. Rolls contributes a chapter on “The Caprices of 
the Petrol Motor,” of which Part I. is appropriately headed, 
“The Motor will not Start;” in Part II. on “Road 
Troubles,” the first section is headed, “‘ Motor Stops Com- 
pletely.” Other sub-heads are equally amusing and signi- 
ficant, such as “ Fits and Starts,” ‘Unusual Noises,” 
‘“‘ Bursting Noises (irregular) coming from the Engine,” 
“Youd Report in Exhaust.” We hasten to add that this 
chapter is extremely practical and instructive, and ought to 
be one of the most useful in the book. It concludes with 
sage advice in brief, from which we cannot resist one more 
quotation, “If you have a flare-up . . . . take off bonnet to 
save the paint.” 


The chapter on “ tyres,” by which is meant “ tires,” is. 


written by Mr. C. L. Freeston, and is of interest to electro- 
mobilists. Full instructions are given for the handling and 
repair of the Michelin and other tires. The subject of 
steam cars is well handled by Mr. H. W. Staner, editor of 
the Autocar, while the editor of the Awtomotor treats of 
electric cars, and the editor of the Motor Car Journal deals 
with motor cycles, 

The chapter on electric cars is very simply and intel- 
ligibly written, evidently with a view to the edification of 
the novice. It is not quite free from errors or inaccurate 


statements ; for instance, describing a solenoidal current, the 
_ author says, “it will have one pole near where the current 


comes in and another pole where the current goes out.” 
But suppose there are two layers; what then? Also, we 
learn thata steel core differs from iron in that “it will take 
some time to become magnetised.” On p, 284 the drawing 
of a -“shunt-wound motor,” fig. 5, is shown with the 
currents flowing in such directions that it can apply only to 


7 


a generator, not a motor. The author’s views on motors 
are peculiar, and we doubt whether such passages ag the 
following will be of much assistance to his pupils :—« Ay 
electric motor is a machine which produces rotary movenient 
owing to the magnetic action caused by an electric current,” 
A soft iron ring with a wire continuously wound round it 
with brushes, through which an electric current is 
becomes magnetic, like two half-ring magnets put together 
and when mounted between the poles of an electro-macne 
“there will be a permanent pull on one of its pairs of poles 
in one direction and a permanent pull on the other pair of 
poles in the opposite direction. Now the position of thes 
poles in space is permanent, and depends upon the position 
as already explained, of the brushes B and Bl. The 
result is that perpetual rotary pull or forgue is produced 
in the ring and it turns round.” It is difficult to see how 
the permanency of the position of its poles in space preduces 
perpetual rotary pullin the ring! Without going too much 
into detail, however, the author succeeds in presenting a y 
fair account of the properties and peculiarities of electric 
motors, batteries, and cats to his readers. He is not withont 
humour—witness his recommendation with regard to 4 
motor armature which is afflicted with a partial short-circuit 
in its windings: “It is better to rewind or get rid of g 
motor in this condition.” Apparently the ways of the wily 
horse dealer—amateur or professional—are looked upon as 
legitimate in motoring. 

The instructions for testing the continuity of the winding 
are slightly incomplete—the author appears to forget that 
there are two paths round the armature ; and his advice on 
testing controllers, p. 806, if followed when the battery is 
on, is likely to lead to serious happenings in the galvano- 
meter. 


The rest of the book contains valuable advice abont © 


driving, a eulogy of motor-driving, essays on roads, and on 
the relations between motor cars and horses, reminiscences, 
&c., &c. Not the least useful section is one giving the 
motor laws as they exist, verbatim. ; 


Electrical Catechism. Compiled from Power. New York: 


Hill Publishing Company. 1902. Price $2. 


The volume before us is mainly a reprint of 533 questions 
and answers which appeared in serial form in the pages of 
Power, The catechetical method of imparting information 
does not appeal to ourselves, but we presume that it must 
be fairly popular over the water, as many American writers 
have adopted this plan—and the American does not usually 
waste his efforts if he knows it. 

We ,could forgive the style, however, were the matier 
accurate ; unfortunately, errors are by no means infrequenk 
We do not propose to tabulate more than a few of those that 
we have noticed in a cursory examination of the book—we 
emphatically decline to read it through—but the following 
are fair samples :-— 

Page 30: “The heat units developed per second ar 


» proportional to the watts passed through the wire, The 


rise in temperature is proportional to the watts divided by 

the affective (sic) radiating surface.” : 
This is sufficiently misleading, but what are we to think 

of the following astounding statement ?—“As 778. heal 


-units equal 1 foot-pound, and 1°35625 foot-pounds pet 


second equal 1 watt, 1,055°1625 heat units per second will 


_be developed when 1 watt is applied to a circuit” (p. 31). 


The author multiplies where he should divide, and calculates 
the result to eight significant figures! This is a prodigf 
of painstaking carelessness. 

Again, p. 33, explaining the construction of a four-polé 
dynamo, the author says of the armature, “a drum wilt 
ing may be arranged exactly as it is for a bi-polar field, and 
the two additional brushes used.” This is nonsense; such 
an armature would generate no terminal P.p. at all in such@ 
field. 

On p. 51 we are told that the speed of a motor is usually 
regulated “by means of a rheostat in- series with the 
armature ; field regulation is employed in some special case 
but the other is the common method.” This relates © # 
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dunt motor, according to the context ; we ‘rust that it is 
wobtrne, even in Americe—it is certainly not so here. 

After dealing with elementary ideas and principles, the 
suthor passes on to systems of wiring, measuring instru- 
ments, single and polyphase currents, transformers, rotary 
onverters, electric lighting, &c., the scope of the book 
wing therefore very extensive. The advanced portions 
ofthe work are treated with more confidence and familiarity 
than the practical and elementary sections, by which we are 
jed to suspect that the catechism was compiled by a writer 
better versed in theory—especially mathematical theory— 
than practice. A formula of this kind, for- instance, 
certainly does not convey the impression of habitual use :— 

E, =) = NX f 
We wonder why the author stopped at 12 significant 
res, when the recurring decimals afforded him such a 
opportunity to go on ad infinilum. : 
Or ire pleased to note that the error which we pointed 


ont some time ago, when the serial was in progress, viz., the : 


statement that the resistance of a 16-c.P. 112-volt lamp is 
}ohm when hot, although it still stands in the text, has 
been corrected in the errata. 

Summing up, we consider that, in spite of some serious 
blemishes, the work contains a remarkable amount of infor- 
mation, and should be very useful to those who like their 


in homcepathic doses: 


< 


ENGINE REQUIREMENTS 
FOR THE PARALLEL OPERATION OF 
ALTERNATORS.* 


By E. M. TINGLEY. 


Iy connection with its extensive work in electrical engineering the 
Westinghouse Electric and Manufacturing Company has been called 
upon from time to time to give information and suggestions regard- 
ing engine requirements for the parallel operation of direct-con- 
nected alternators. In response to these requests the desired 
information has been crystallised into the form of a specification, 
which is often embodied in the contract for generators or sent to 
engine builders for their information. The specification is as 
follows :— 

A. The engine govcrnors should be so con:tructed that there is 
no tendency to cause a periodic transfer or surging of the load 
between one engine and another. This tendency may originate in 
the angular variation of velocity in different parts of the revolution 


. which is common to all reciprocating engines, or in a sudden varia- 


tion of load which will affect each governor in a slightly different 
manner, or in other causes that lead to a non-uniform speed. The 
engine governors should not be sensitive to such disturbances nor 
maintain or increase them. The effect on the engines of a periodic 
transfer cf load occasioned by nunting between two engines run- 
niog in parallel, is somewhat similar in effect to throwing the load 
on and off a single engine at short equal intervals which may be 
measured by one or several pulsations in the combined turning 
efforts applied to the engine shaft. In some extreme conditions 
the pulsations of load may amount to more than the normal capacity 
of either engine. With no external load one engine may then alter- 
nately drive the other, which will evidently be a more severe 
condition than if the lead were only applied to and removed from 


" single engine. If under aay case of pulsating load the engines do 


not tend to accentuate the pulsations in turning effort and speed, 
then a condition favourable to:parallel running is attained. 

B. Variation of the rotating part of the generator through one 
revolution at any constant load not exceeding 25 per cent. overload 


~ should not exceed onc-sixteenth of the pitch angle between two con- 


secutive poles from the position it would Lave if the motion were abso- 
lutely uniform at the same mean velocity. The maximum allowable 
Variation, which is the amount the rotating part forges ahead plus 
the amount which it lags behind the position cf uviform rotation, 
is, therefore, ;th of the pitch angle between two poles. Generally 
this is obtaincd by the use of a heavy fly-wheel. In a two-pole 
machine this variation is equivalent to 5° as measured on the 
circumference of the rotating part; in a four-pole machine it is 
14°, and in a six-pole machine 1°, or as the number of poles increases 
the permissible angular variation decreases. 


C. The engines should have practically the same characteristics 


of speed regulation in order that the power delivered to their 
Tespective generators may be proportioral to the load; that is, the 
same load on any engine should produce the same percentage drop 
mits speed. This is most readily obtained in engines in which at 
full load the speed drops from 3 to 5 per cent. below the no-load 


= Abstract 6f a paper read before the Engine Builders’ Associa- 


~ 


speed, as a slight change in adjustment of the governors will have 
less relative effect than in engines in which the speed drops only 
1 per cent. under the same variation of load. 

D. The use of governors which are adjustable while the engine is 
running is recommended. Slight adjustments of speed may then 
be made which will facilitate synchronising the alternators or 
changing the load carried by the engines. 


Maximum PERMISSIBLE VARIATION ON EITHER SIDE oF UnirorM 
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will work in parallel. under_this condition they will usually work 
together under load or with one or more additional units. When 
the two machines are connected together after being properly 
synchronised, nothing unusual will happen for a few seconds, but 
soon the ammeters will show cross-currents between the alternators 
as puuping commences, indicating differences of phase. The 
voltage of the two machines is lowered by these cross-currents and 
is pulsating, and, therefore, unsuitable for lighting service. The . 
geuerators may also grow warm on account of the cross-currents or 
give out sounds indicating unusual internal mechanical forces. If 
the pumping increases in severity, fyses may blow, circuit breakers 
open, or the generators may finally go entirely out of step. 

The engines meanwhile.may not show that anything unusual is 
happening, leading some to assume that the trouble is all in the 
generators. If, however, as in sonie cases, it is possible by looking 
through the arms of the fly-wheels'to see the change in the relative 
angular positions of the wheels of the two engines, it will be 
evident that there is an actual oscillation between the two machines 
such as might be expected. to occur if they were coupled with an 
elastic coupling. These disturbances are usually traceable to the 
engine governor, since if they were not maintained by some 
regularly-recurring change in steam distribation they would socn 
die out on account of.the frictional xesistance to such oscillations. 

Consider, for example, a case where a load is thrown on and off a 
single engine and generator by a suitable switch at regular intervals. 
The governor may lag in its cortecting effect and then overshoot 
the mark in maintaining an average speed, If the load is applied 
or removed at tke instant-when the governor and engine begin to 
recover from one of these excessive speed corrections, the effect is 
maintained or is made cumulative, and the engine varies periodically 
in speed. Now, if this intermittent load is 1eplaced by another 


 ergine and generator there may be a resonant action between the 


goveraors on the one hand and the synchronising force between the 
generators and inertia of the rotating parts on the other, which will 


produce the same action oa the governors as did the intermittent - 


load. The oscillations may’be started either by the angular varia- 
tion in speed which occurs in all reciprocating engines, or by 
changes of load. 

In order to assist engines in parallel running, itis now usual to 
apply dampers to the poles of -the generators and synchronous 
machines in circuit with them, but dampers do. not ensure parallel 


operation nor are they always necessary. When the best form of - 


damper is ineffective in reducing pumping to an allowable amount, 
it means that the impulses from the engines are greater than can be 
corrected for in the generators. 

Paragraph B of the foregoing specifications limits the angular 
variation from uniform velocity solely in order to limit the value 
of the cross-currents between generators to what is considered a 
reasonable amount. Tte angular variation is usually calculated 
from the variations in crank éffort and the fly-wheel capacities of 
rotating parts, since its correct measurement is exceedingly difficult. 

Engines running with cranks instep will give better performance 
as regards themselves than with the cranks out of step, especially if 
the angular variation is large, since the angular difference between 
the two generators may be at all timcs emaller than the divergence 
from absolutely uniform rotation. With the engine cranks out of 
step there may be larger cross-currents between the generators, but 
the fluctuation in the outside circuit will frequently be smaller than 
with the cranks in step, since it will be due to the resultant action 
of two or moreengines, 

The stipulations of paragraph C_in the specifications are intended 
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purchase price for the factories was ultimately agreed at £4,000, which was pail 
in. cash, with £257 legal charges. The company has expende? £2,456 on the 
French and Spanish factories in respect of additional equipmeni, improve- 
ments, <c. The trading at both factories has resulted in a loss, that at the 
French factory amounting to about £600 to the end of March last, while the 
gecounts of the Spanish factory disclosed a loss of £612 at the date of the 
winding-up order, 

The result of the trading at. the London factory to June 30th last was a loss 
of £3,289. No accounts were submitted to the shareho!ders, but a statement 
showing how the capital of the em a | had been expended was set out ina 
circular issued to the members on May 17th last. The working capital having 
become exhausted, the shareholders were invited in May last to subscribe toa 
loan to the company, but in consequence of the subscriptions falling short of 
the minimum amount (£4,000) to be subscribed, it was decided to endeavour 
to reconstruct the company upon the basis of an issue of new shares, with a 
liability of 3s. 4d. per share, but before this could be given effect to the winding- 
up order wasmade. The failure and insolvency of the company is attributed 

its officials to insufficiency of working capital, bad management, and to the 
difficulty of working the two Continental factories from London. The Official 
Receiver was advised that it was open to creditors in both France and Spain to 
atonce take steps to realise the property there for their own benefit without 
regard to the claims of the British creditors, and negotiations were entered into 
with the view of at once disposing of these assets. As the result an offer of 
£2,000 in cash for the whole of the company’s assets in France and Spain, the 
purchaser undertaking'to discharge aJl the liabilities of the company in those 
two countries, amounting to about £800, was accepted, with the approval of 
the principal creditors and the sanction of the Court. 

The Chairman reported to the creditors that he had in hand 
sufficient funds from the sale of the French and Spanish assets to pay 
all the liabilities in full. Under those circumstances the liquidation 
more closely affected the shareholders than the creditors, and he 
would suggest that the committee of inspecticn should be selected 
from the more interested body. A resolution was unanimously 
agreed to by the creditors for the Official Receiver to act as liquidator 
and be assisted by a committee of inspection to be named by the 
shareholders. The meeting of the shareholders was next held, and 
a resolution confirming the selection of the Official Receiver as 
liquidator was passed. The following gentlemen were selected to 
form a committee of inspection, viz., Mr. Walter Thomson, Mr. John 
J. Reed, and Mr. Lindsay, K.C., Mr. Satchell and Mr. Milne. - 

Appended is a list of the principal creditors :— ; 


UNSECURED. 

Butler, P, E., London .. oe 122 1 0 

Bridger, H. H., London 150 0 0 

x, E. 1., Weybridge .. oe 188.7 0 

County of London and Brush Provinci-1 Co., Ltd., London = : 

Davy, W. Js Oroydon’.. 133 7 0 

Fanta, F., London as as vo 

Hunt, Barnard & Co., London as oe 

Howard & Jones, London we oe 6314 8 

Mi..ing World, London .. és ee oe te 

” ae on os 20710 6 

Priddell & Heppell, London .. 1019 

Sharpe, Primm & Co., London, .. : 86 0 7 

Stirling, 8. D., London.. re 

” ” oe oe 15 0 

French creditors .. oe as 5141710 
Spanish creditors. . + oe es 

(to rank). 
Sharpe, Primm & Co , London 
_ PREFERENTIAL CREDITORS, 
Holborn Corporation .. 14 7.6 


Schmidt Superheating.—Plants to work with highly 
superheated steam on the Schmidt system are being supplied by 
Messrs. Easton & Co,, or their licensees, to the central electric 
stations at Bournemouth, Pembroke, Guildford, Bexley Heath and 
St. Pancras. The plants delivered or on order since this company 
took up the license under the Schmidt patents in February, 1901, 
are now in excess of 50,000 H.P. ; 


What Our Consuls Say.—Belgian Telephones.—The 
gross receipts from the telephone system of Belgium for the yeat 


1901, according to a recent report on the finances and trade of tha 


country, were £183,070, or an increase of £12,627 on the gross 
receipts of the previous year. 

British Honduras.—Mr. P. C. Cork, the Colonial Secretary of 
British Honduras, in his report for the year 1901, directs attention 
to the resources of the Colony, which, he states, are so considerable 
that it is marvellous that much greater development bas not taken 
place. But, he points out, before the Colony can be expected to 
thrive as it ought to do, it will be necessary to facilitate transport 
by improving the navigation of the rivers and by making good roads 
and ‘tramways, and establishing communication by telegraph and 
telephone. Mr. Cork thinks that the cost of providing and keeping 
in good order adequate and suitable means of communication might 
be borne out of surplus revenue, and he concludes his report thus :— 
“Persistent and sustained effort for a few years on a settled plan 
would make British Honduras a prosperous Colony. The most 


urgent need of the moment is the presence of a few intelligent men 


with moderate capital, having a knowledge of tropical agriculture, 
the determination to succeed, and the wit to make use of the natural 
resources to their hands.” . 3 
Siam.—Consular- Assistant Carlisle (Bangkok) makes some rather 
Scathing remarks concerning the local telegraph servive iu his 
report on the consular districé of Bangkok. He states that “the 
condition of the telegraph line to Chiengmai is discreditable to 
those nsible,. A telegram recently took a moath to come from 
Chiengmai to Bangkok. The liae has been a continual cause of 
complaint for yearr. The distacce between the two towns is only 
some 400 miles as the crow flies, and no effective measures have 


~ been taken to keep it in something approaching working order. At 


present it is useless to pretend that Bangkok is in telegraphic com- 
munication with Chiengmai.” Mr. Carlisle goes on to say that the cable 
from the anchorage. at Koh-si-Chang to the mainland has not been 


~ Yepaired, or rather re-laid, yet, and the lack of it causes considerable 
_~ inconvenience to the Bangkok shipping trade. The post and telegraph 


department generally, he remarks, has given rise to many well- 


founded complaints from merchants.aid others during the year: 
Of the tramways and the electric lighting of Bangkok, which are 
now run by the Siam Electricity Company, a Danish concern, he 
has, apparently, a better opinion, for he states that both systems are 
worked from the same power station, and some 54 miles of new 


‘tramline was opened during the past year, which is doing extremely 


well, while further extensions are talked of. Electric lighting, Mr. 
Carlisle reports, is now general in Bangkok, as well as in mills, 
public buildings, and private houses, and on the roads. There has 
been, he states, a considerable demand for electric ceiling fans, 
which are being supplied to most of the chief buildings and many 
soe residences. The Palace has recently given an order for 

ween 40 and 50 of the fans, which are supplied from America. 
The import of electric goods and apparatus for the year 1901 was 
valued at £15,654. Of that amount £9,037 was from the United 
States, £5,086 from the United Kingdom, and the balance, £531, 
‘from Germany and Singapore. 

Japan.—The engineers of Japan have not been slow to recognise 
the superiority of electricity over steam-power, and accordirg to 
the report of Consul Forster on the trade of Nagasaki for the year 
1901, the enlightened proprietor of the Mitsu Bishi Dockyard and 
engine works has spared no expenss in obtaining tools and 
machinery of the latest and best patterns. During the past year a 
new machine shop, 200 ft. in length, was erected and fitted with 
foir cranes—one of 29 tons capacity—and 35 machines of the 
newest pattern, all driven by electric power. The boiler shop has 
also been enlarged, and an overhead crane of 49 ton3 capacity 
installed, and in accordance with the proprietor’s scheme of im- 
provements, steam-power is being gradually discarded in favour of 
electricity. To meet the increasing requirements of power, the 
station at the engine works has been enlarged and a new one erected 
at the shipbuilding yard, the latter having at present 21 motors, of 
an aggregate brake horse-power of 367. The foundry shop has been 
enlarged, and a saw mill fitted with vertical saws, planing machinery, 
&c., erected, all the machinery in the latter having been imported 
from the United Kingdom. The total import of machinery into 
Nagasaki during last year showed in the aggregate an increase of 
£15,371 over that of 1900, the preponderance of British trade being 


most marked in this item. Cranes and drilling machinery were . 


imported from the United Kingdom to the amount of £12,314 and 
£4,052 respectively, no other country sharing in the import of those 
articles. Under the .head/of miscellaneous machinery, the share of 
the United Kingdom was’£36,519, that of Germany and the United 
States being £1,030 and £2,107 respectively. In fact, the entire 
trade in metals and machinery is practically in the hands of British 
producers, and although Germany and Belgium have a small share 
in the metal trade, the competition of the United States, which at 
one time appeared to be assuming formidable proportions, has almost 
entirely died out. 

Finland.—Consul Cooke, in his report on the trade of the Grand 
Duchy of Finland for the year 1901, states that the town of Tam- 
merfors—the “Manchester of Finland ”—has, perchance, never even 
been heard of by the great majority of Englishmen, yet it is a 


striking-and deeply interesting locality, having been practically 


founded by a Scotsman named Finlayson, who settled on its wild 
shores, and put to practical use its vast waterfalls some 80 years ago, 
when he strove to found the now immense mills which bear his name, 
These establishments employ about 4,000 hats ee ae and the 
various mills are lighted entirely by electricity, derived from the 
waterfalls. There.are about 5,000 lamps, and the machinery for the 


. same is supplied by the Finnish Electric Light Company, who have 


their principal office at Helsingfors. Besides the Finlayson estab- 


lishments, this company has also provided the municipality of Tam- — 


-merfors and the little town of St. Michael, together with the well- 
known Patilov Works in Russia, with electric light, &c. 
Italy.—Consul Morgan, in his report on the Consular District of 
Rome for the year 1901, expresses the opinion that manufacturers 
of electric machines and appliances, cycles and motor cars, by 
sending a smart representative to Italy, might secure fairly remune- 
rative orders. The system adopted by some British firms of trying 
to push their trade in Italy by means of local agents, Mr. Morgan 
thinks, may be recommended only after a personal visit of one of 
their representatives, who, after completing a tour round the dis- 
trict, and studying local requirements, should start the agency, and 


not depart until it is in good working order. The proposed electric - 


railway from Rome to Naples, Mr. Morgan reports, has given rise 
to interminable technical discuszions, but, he remarks, judging from 
the large number of firms who have applied for the concession, the 
scheme of linking two important centres like Rome and Naples by 
means of an electric railway seems not only feasible, but worth 
undertaking. There is a large traffic of passengers and goods 
between the two towns, and the intermediate villages would greatly 
benefit. Passengers landing at. Naples on their way to Rome; it is 
stated, would save three hours by taking the electric train. The 
railway company that runs the trains from Rome to its suburbs, such 
as Frascati, Marino, Porto d’Auzio, &c., has submitted to Govern- 
ment a scheme for the electric transformation of its system. The 


_ building of several independent stations for these electric suburban - 
lines is included in the scheme, and proposals have also been made 


to utilise the electric trams in Rome for the conveyance of passen- 
gers to the stations. It is estimated 
an expenditure of £240,000. 


Catalogues and Lists,—Messrs. HotpEn & Brooks, 
Lrp., have issued some new lists showing neatly prepared illus- 
trations of their various steam specialities. : 

The Exectric Co., of Redcross Street, E.C., 
have published a new illustrated catalogue of their numerous elec- 
tric light and power accessories and materials: The list consists of 
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just on a couple of hundred pages, most of them being well illus- 
trated. Among other features we notice the “Plane” all-china 
switches, specially designed for high voltage, main and branch 
switcher, Edison universal cut-outs, lampholders, wall plugs, fuse 
and switch boards, Simple« conduits, electric light fittings, such as 
brackets, suspensions, pendants, reflectors ; weather-proof porcelain 
fittings for ships, collieries, and 0 forth; portatle testing and con- 
trolling instruments, fans, and so on. 

An advance proof of a rew illustrated pamphlet of telephone 
instruments and apparatus, which is being issued to the trade, has 
come to hand from the BerLinzR TELEPHONE MANUFACTUBING 
Company, of Queen Victoria Street, E.C. 

The Dowsine Rapiant Huat Co, Lrp., have issued a new price 
list of their well-known patent luminous electric radiators. A 
number of the Dowsing radiators were cupplied for use on the 
Royal yacht. 

the Sun Fan Co., Lrp,of Bradford, has sent us lists of belt- 
driven and electrically-driven fans. We understand that the firm’s 
motors are specially designed, and are made entirely at their 
works; they- are neat and compact in appearance, and are made 
to comply with a severe specification, the insulation resistance 
being not less than 3 megohms, and the temperature rise not more 
than 70° F. after 6 hours’ run at full load for the ventilated type. 
Starting and regulating resistances are also standardised, and the 
motors can be supplied separately. The fans are made from 12 in. 
to 12 ft. in diameter. We are gratified to-find that a British firm 
is making such a determined effort to secure a share of the trade in 
electric fans, which has so long been largely in the hands of foreign 
manufacturers. 

Mr. G. F. Zimmer, cf 82, Mark Lane, E.C., has sent us a 
pamphlet relating to the swinging conveyor, which was shown in 
action at the Tramways Exhibition. The peculiarity of this 
machine is the ingenious manner in which, thanks to the sloping 
springy supports, the swinging trough is enabled to carry materials 
of any description, while the working parts have only three 
bearings. 

Messrs. R. W. BuackwEtt & Co., Lumrep, of City Road, E.C., have 
sent us an advance catalogue of Atlas engines and boilers, for which 
they are now the sole agents in this country. We note that the 
line of goods manufactured by the Atlas Company covers not only 
Corliss engines of any power, but also a small. line of goods com- 
prising plain slide-valve engines and automatically - controlled 
engines, The automatically-controlled engines have a special feature 
in their shaft governor, which by means of its construction is 
claimed to render the regulation practically perfect, and the 
economy obtainable is said to be about 25 per cent. greater than 
that to be obtained from a throttling engine. With these catalogues 
we have also received a price-list, at thé end of which is a useful table 
showing the horse-powers obtainable from the different size engines 
with varying mean effective pressures and speeds. There is also a 
table showing the mean effective steam preseures with different 
initial pressures and points of cut-off, and by using thistable in 
conjunction with the other table it is possible easily to find any 


size of engine which is required to develop a certain horse-power. — 


Messrs. Blackwell have adopted this method in order to put their 
customers in a position to themselves fix on any size of engine 
which they require, because, as all engine builders know, the 
majority of inquiries contain insufficient information owing to the 
customer not saying at what speed and boiler pressure he requires 
the engine to work. . 

The Lanmeyer Execrrican Company, Limirep, have forwarded 


us a copy of their pamphlet showing and describing single and 


multiphase generators for direct coupling. 

Messrs. Joun Hupscn & Co., of 11, Queen Victoria Street, E.C., 
have issued a new circular regarding their manganesite paste for 
steam, water and gas joints, and a copy of it containing a number 
of testimonials from various classes of manufacturers will be sent 
on application. : 


Trade Announcements,—We understand that the 
business of Joreph Sankey & Sons has been formed into a limited 
liability company mainly for family rearons. The whole of the 
ordinary shares in Joseph Sankey & Sons, Limited, are retained by 
the partners ‘in the late firm, who will continue to manage the 
business as heretofore. 

Owing to increased’ British business, the publishers of the 
Canadian Electrical News have established a branch office at 22, 
Great St. Helen’s, London, E.C. 

Messrs. Baxter & Caunter, the London agents for the Newton 
Electrical Works, Ltd., the Electric and Ordnance Accessories Com- 
pauy, Ltd., the Premier Electric Lamp Co., and the British 
Insulated Wire Company, Ltd., notify their removal from 5, 
Macclesfield Street, Shaftesbury Avenue, to 86, Charing Cross Road, 
where they will in future hold a large stock. 

The fire which cccurred at the works of the Simplex Steel Con- 
duit Co. last Friday, should occasion practically no inconvenience 
to the trade, as energetic measures were taken to prevent delay in 


celivery of Simplex material. The outbreak was confined to one — 


department only, thanks to the prompt action cf the Birmingham 
Fire Brigade. 


Messrs. Wm. Robinson & Co, Ltd.,, manufacturers of stamped 


steel enamelled hollow ware, whose head offices are at Wolver- 
hampton, have opened new offices and showrooms at Finsbury 
Pavement House, E.C., where Mr. Charles F. Robinson will 
—_— them as London manager, and hold a complete range of 
samples. 


The London Electrical Fittings Co., Ltd., who have been estab- 


lished under that name for the past eight years, wish to draw atten- 
' tion to the fact that their workshops and only business. premises 
- are at Roberts Works, Hampstead Road, N.W. They are in no way 


connected with a firm of fittings manufacturers which lately com. 
menced business undera somewhat similar title in London. 


In re Hands, Limited.—In further reference to thig 
matter the managing director of the company asks us to publish 
the following copy of circular which is being sent out to the trade: 
— Gentlemen —We beg to inform you that an agent has been 
appointed on bebalf of the debenture holders of this company, and 
will remain here until their claims are satisfied. We trust, there- 
fore, that you will kindly continue to favour us with your esteemed 
orders and inquiries, which will at this especial time be most 
acceptable and receive our best attention. We trust under the 
circumstances you will continue your kind support.” 


The Affairs of an Electrical Company, — The 
Secretary of the British Power, Traction and Lighting Company, 
Limited, Hull Road Works, York, writes to us as follows under 
date September 19th, 1902:—‘‘ As rome of the creditors of the 
company, more éspecially those for amounts under £10, do 
not appear to have heard what took place at the meeting of 
creditors held on the 25th ult., I am instructed by my directors to 
write to you and explain shortly the state of affairs. At the date 


- of the meeting (the 25th ult.) a Jarge debenture holder’ had 


commenced proceedings for the appointment of their own nominee 
as receiver, which would practically have meant immediate stoppage 
and a forced realisation, and the creditors would have been left with 
nothirg after satisfaction of the first and s:cond debenture holders, 
These proceedings were opposed by the solic tor to the company, as 


it was felt that it was of vital importance to the creditors, and after - 


them the sharekolders, that everything should be dcne to keep the 
business of the company going, on which largely, if not entirely, 
depended tke carrying through of tha arrargements which the 
directors had or foot with regard to the provision of fresh working 
capital to the company. The directors had come to the conclusion 
that the person who could best fulfil the appointment if it had to 
be made must be in a position and willirg to take upon himself the 
continuance of the business as a going concerr, and assist as far as 
it was necessary with means wherewith to carry on such business 
without any break. The debenture holders, who refused to delay 
their action, have given way to the extent of consenting to Mr. 
H. Watkins being appointed receiver and manager for the time beirg, 
so it is hoped that everything will now work through for the end 
desired by creditors and shareholders alike, and which was s0 
clearly expressed by them at the meeting. The directors wish the 
creditors to be in possession of all the facts of the case, and would 
therefore take this opportunity. of explaining the latest develor- 
ment of the financial situation.” 


Trolley Wire Emergency Joint.— The following 
figures show a patent sleeve or muff for rapidly and cheaply re- 
pairing broken trolley wires. -All that is required is that the 
tower wagon be provided with a supply of these and a right and 
left-handed screw plate; on arrival a thread is screwed on the broken 
trolley wire encs, and these are coupled together’ by the sleeve, 
tightening the latter up with a spanner, squares being provided on 
the sleeve if desired, Solder can afterwards be run in through the 


‘hole provided, and shown in the sectiors. The squares should be 


left in a side position in order not to interfere with the free running 
of the trolley wheel on the under side. The device, we believe, is 
the invention of Mr. H. N. Thomas, of the Huddersfield Corporation 
Tramways. . . 

We presume that a convenient tool would be employed to pull 
up the wires, and prevent the two ends from rotating while the 
sleeve was screwed on.’ Although it is somewhat difficult to cuta good 
thread’on copper, the device appears to be well adapted for its pur- 
pore, and could probably be lett in position for a long period if 
neceseary, until a convenient opportunity was found for permanent 
repairs to be effec'ed. We commend it to the notice of tramway 
engineers for trial. , 


Edinburgh.—Arrangements are practically completed 
whereby the Caledonian Railway Company will obtain from the 
Corporation the electricity for lighting and power purposes for the 
new Princes Street Hotel and for the station and the goods yard. 
The consumption will amount to about half a million units per 
annum. Hitherto the Caledonian Railway Company has had a 

rivate installation, but that will now be abandoned. The North 
British Railway Company also obtains its supply of electricity for 


city supply. 


its station and hotel at the other end of Princes Street, from the — 
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WIRELESS TELEGRAPHY SYSTEM OF PROF. 
BRAUN AND SIEMENS-HALSKE. 


By EMILE GUARINI. 


Tux system of wireless telegraphy invented by Prof. F. 
Braun, of Strasburg, and worked by Messrs. Siemens and 


Fie. 1. 
J 


Fia. 2. 


Halske, of Berlin, consists essentially in the use of a closed- 
circuit oscillator, which may, by a proper choice of self- 


transmitter that sends out waves of an exact and known 
length only, and a receiver that responds far better to this 
particular length of wave than to any other. In order to 
make the intensity of the waves as great as possible, one 
endeavours to obtain exact symmetry between the circuits 
on either side of the resonator. This symmetry is observed 
in the transmitting as well as in the receiving apparatus, 
so that in this system there is no need for a ground con- 


x 


$ 


nection such as is required in all other systems. The 
abolition of the ground connection is of great importance, 
as in this way one avoids practically all atmospheric dis- 
turbances ; this fact has been confirmed by experiment. 

To explain the principles of the system in general, in 
fig 1, s is the circuit of oscillation, which is connected to the 


Fig. 5. Fia. 7. 


Fie. 10. Fic. 8. 


induction and capacity, be adjusted to a strictly determined 
period of oscillation in either direct or indirect connection 
with an open-circuit resonator. In this way one obtains a 


"Fie. 11, 


secondary terminals of an induction coil J,and excited by it 
It consists of the capacities c ©, self-induction 1, and the spar 


gap. If £ is the poteutial difference between the armatures 
F 
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of the condensers, the intensity of current which is produced 
by their discharge is 
dt 


R 


where k signifies the resistance of the circuit, and 1 the self- 
induction. 


d 
dt 
and by substitution we get 
rR dq Q _ 
From this equation it can be shown that, when 


LC 412’ 


be = }A, which can be calculated from the constants of the 
closed circuit as shown above. One of these lengths becomes 
the aerial wire; the other may be conveniently wound 
into a coil, shortened to suit the increased self-induction. 
or replaced by a suitable capacity. : 

The receiver is constructed quite similarly to the trans- 
mitter, except that in a sense the connections are reversed, 
since in this case it is the open circuit in which the oscilla- 
tions are set up, which are reproduced in the closed circuit 
of the secondary. 

Fig. 2 shows the connections, which hardly need any 
further explanation. 

Experiments have proved that this receiving system can 
be simplified, with or without the transformer, as is shown in 
the diagrams, fig. 3. 

In these arrangements two electric lengths opposed to the 
aerial wire are used. In one of these the coherer is placed, 
It seems that the coherer disturbs the resonance ; therefore 
the second wire A = }\ is employed, by which the resonance 
is restored and the working of the coherer is assured. 

The transmitting apparatus consists essentially of two 
groups—The induction coil with its auxiliaries, and the 
circuits of oscillation. 

The former differs considerably from the ordinary t 
in construction, its aim being to produce not so much the 
high pressure of the ordinary spark coil as a large current 
output. With this special coil one is able to charge 
much larger capacities in a shorter time interval than‘was 
possible with the ordinary form. The practical difference 
in construction consists in employing a special iron core, a 
considerably larger primary, and a much shorter and heavier 


2 
If Ti is very small in comparison 


1 
L¢ 
clored circuit described above, since 
this consists of only a few turns of 


with 


-, Which is the case in the 


thick copper wire, the term jamy be 


neglected; and hence 
T= / LO: 


Fig. 13. 


Also, since =VvV(A= wave length, 


v = velocity of electricity = 3°10'° cm. per sec.), therefore 
The oscillations in the closed circuit are reproduced in the 


secondary coil m (fig. 1), and in order to obtain in 
this; coil a maximum of intensity, it is necessary to add 


cm. 


T= 


Fia. 15. 


wire for secondary than in the ordinary type. In order to 
obtain a large charging power in the smallest . time 
interval, the ohmic resistance of the secondary ‘must 
be kept low. Further, with this construction, in which 
the co? R losses are not prejudicial, we obtain an 
insulation more than double that of the ordinary type, so 
that the coil will work even in very damp places. The 


Bler Rew 


Fic. 14. Fic. 17. 


to each end of the coil a length sufficiently great to put 
this circuit in resonance with the closed circuit. 

Then if the damping in the closed circuit is sufficiently 
small, the effect of this resonance is to raise the intensity in 
the secondary circuit enormously. 

Experiments huve proved that the length of this secondary 
circuit on either side of the centre of the coil m should 


primary is interchangeable, and is fitted with three terminals 
giving different lengths of primary for different interrupters. 

One of the accompanying illustrations shows a special form 
of “ Wehnelt ” electrolytic interrupter (figs. 4 and 5). The 
upper part of the platinum pole above the surface of the liquid 
is protected from acid vapours by enclosing it in a porcelain 
tube. This prevents the explosions due to sparks formerly 
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common. 


For larger distances it is intended to frequency) the transformers are enclosed in glass cylinders 


employ the Grisson direct-current alternating-current trans- containing insulating oil (figs. 10 and 11). 
former, which may be easily employed, as the primary coil is When the maximum resonance is obtained this trans- 


interchangeable. 


former is a powerful multiplier (Tesla effect) and produces a 
high pressure, which gradually increases 
to the extremity of the aerial wire, where 
it is a maximum (Ferranti effect). 

The open wire which is necessary in 


order to restore symmetry, is con- 
veniently replaced by a capacity, which 
usually takes the form of concentric 
cylinders, shown in fig. 12. 

A two-way switch, shown in fig. 13, 
is arranged to connect the aerial wire 
alternatively with the transmitting or 
the receiving system. 

As such high pressures do not occur 
in the receiver, the condensers, fig. 14,can 
have much smaller dimensions than those 
of the sending system. The accompany- 
ing figures show the style of receiving 


Fig. 18. Fig, 19. 


“system used at present. 

The coherer, figs. 15 and 16, consists 
essentially of an ebonite tube containing 
hardened steel particles of a uniform size, in 
the adjustable space between two polished 


Owing to the strength of current employed the Morse steel electrodes. It is not known whether a vacuum adds to 


key has had to be considerably altered. Figs. 6, 7 and 8 


the reliability of a coherer or not. At any rate, it is certain 


show a Morse key so modified and capable of interrupting § that, once an evacuated coherer loses its sensitiveness, it 
a current of 50 amperes without damage to itself. The  isof no further value, This coherer!can be restored to its 


platinum contacts 
are much larger in 
size, and the key is 
fitted with a mag- 
netic blow-out 
which quickly ex- 
tinguishes the spark 
and so prevents 
damage to the 
key. 

To obtain at the 
same time the 
highest resistance 
and the maximum 
capacity in the 
smallest possible 
space, the tube form 
of Leyden jar has 
been chosen. The 
tubes are made of 
the best glass, about 
25 mm. in diameter 
and 2} to 3 mm. 
thick, their 
capacities vary from 
00004 to 0°0005 
mfd. each. Spare 
tubes are furnished 
with each set of 
apparatus, in case 
for any cause one 
or more of the 
tubes have to be 
replaced (fig. 9). 

The primary of 
the transformer 
consists of a few 
turns of thick in- 
sulated copper wire 
and possesses such 
a self - induction 
that, together with 
the capacity 
described above, the 
desired period of 


originai condition 
at any time by the 
renewal of the steel 
particles, 

It is well known 
that the coherer 
becomes magnetic 
in use, and that, 
while a_ small 
amount of mag- 
netism increases its 
sensitiveness, too 
much _ renders it 


hence unreliable, 
To obtain the ad- 
vantage of a small 
amount of mag- 
netism and obviate 
the disadvantage of 
too much, a per- 
manent ring magnet 
is employed, fitted 
as shown in fig. 17, 
p- 544. 

The foregoing ap- 
paratus is .employ- 
ed exclusively with 
the:{:Morse inker 
(fig. 18). In cases 
where a record is 
not wanted, where 
syntonising is not. 
essential, and for 
extreme distances, 
the inventors em- 
ploy a microphone 
with telephonic 
reception (fig. 19). 

Elec Fev) consists of a steel 
disc pressed against. 
a carbon or steel 
point. By means 
of a screw the 


Fig. 20.—GENERAL ARRANGEMENT OF BRAUN WIRELESS TELEGRAPH STATION. 


oscillation 1 = 2 x./ LC is obtained. The secondary pressure of the disc on the point and hence the sensitiveness 
coil is of such a length, size and inductance that to- of the microphone can be varied at will. 
gether with the aerial wire to be employed, the highest From the accompanying illustration (fig. 20) an idea of 


possible resonance is obtained. As very high pressures are the general appearance of a Braun wireless telegraph 
used (although quite harmless on account of the high station may be obtained. 


over -sensitive and . 
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The apparatus has been in use for some time for tele- 
graphing between - Heligoland and Cuxhaven, a distance of 
36 miles. 


STAMFORD ELECTRICITY WORKS. 


THE ancient borough of Stamford—second only to Win- . 


chester in age—has been so far modernised and brought up 


EXTERIOR OF STAMFORD ELECTRICITY WORKS. 


to7date, that it now boasts of a flourishing electric light 
undertaking. Stamfordians are noted for three things— 
their conservatism, their caution, and their love of things 
ancient; indeed, these characteristics of the people have 
gained for the town the name of “ The Town of the Sleepy 
Hollow,” and therefore it has been no easy matter to suc- 
cessfully establish such an innovation as an electricity 
works. 

» The borough obtained its provisional order in 1900; this 


as resident engineer. With the exception of the boilers, 
the whole of the plant has been erected by the resident 
engineer with his own staff. : 


AND FEED Pumps. 


The foundation stones were laid in October last, but tlie 
work was pushed on so rapidly, that the supply wis 
commenced last Easter, with a total of considerably over 
3,000 lamps connected. The site is in every respect an 
excellent one. The works are on the north bank of the 
river Welland, in the centre of the town, near two rail- 
way stations, and cons’st of a substantial brick building 
with temporary corrugated iron end in view of early ex- 
tensions; they are divided into three parts, viz., boiler 


GENERAL ViEw oF ENGINE Room. 


order was taken over by the Urban Electric Supply Com- 
pany, Limited, and the contractors for the whole of the 
work were Messrs. Edmundson’s Electricity Corporation, 
Limited. Mr. W. E. Milns was appointed clerk of the 
works, and since the commencement of running has acted 


house, engine room, and battery room. The building 
contractors were Messrs. Hinson & Co., of Stamford. 

The boilers, of which we give a view, were supplied by 
Messrs. Babcock & Wilcox, and are two in number, fitted 
with chain grate stokers and superheaters. The feed pumps 
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were made by Messrs. Hall & Sons, of Peterborough, and 
the feed-water heater is of the Chevalet-Boby type. __ 

The generating plant consists of two Belliss & Morcom 
engines direct coupled to Parker dynamos, of 90 Kw. each ; 
Mes:rs. Thos. Parker also supplied the balancer-booster. 
The steam. piping was the work of Messrs. Stewart and 
Menzies, of -Kilmarnock, and Messrs. Carrick. & Ritchie 
supplied a travelling crane. The switchboard was built by 
Messrs. Charrington, With Kelvin’ & White instruments. 
The D.P. Battery Company supplied a battery of 260 cells, 
with a capacity of 350 ampere - hours at 35 amperes. 
Additional boilers and a larger steam dynamo will bs put 
down shortly. : 

The mains were laid by Messrs. Callender on their solid 
system. The system of supply is three-wire, with a pressure 
of 240 volts at the lamps. 

Offices and-showrooms hare been taken in the town, and 
nearly all the 249 2onsumers’ installations have been wired by 
the company. . At least half the consumers are supplied 
through prepayment meters at therate of 6d. per unit. Larger 
consumers are charged on the demand system, at 7d. and 3d. 
for lighting, 44d. and 14d. for motors. Since opening the 
works, applications have been received for 4,000 additional 
lamps; this is due, in great measure, to the energetic 
canvassing of Mr. R. Hill. The demand at present is very 
brisk, and several large consumers are about to be added. 
A special cable hus been } ut down for street lighting, and it 
is probable that-this contract will be secured next year. 

We are indebted to Mr. W. E. Milns, the resident engi- 
neer, for the photographs and particulars upon which this 
brief article is based. 


ELECTRIC LIGHT AND FOWER NOTES. 


Alnwick.—The Northern Counties. Electrici'y Supply 
Company, Limited, bas just completed an electric light installation 
inthe ducal town cf Alnwick. Close to the borders of the great 
Northumberland. coal field, it might have been thorght that tke 
place was not one in which electric light would have been very 
popular, but the first reception of the light has been mo.t satis- 
factory. From 2,000 to 3,C00 lights have been already fitted, and 
there is still a large number of probable consumers waiting to sce 
the results. The work kas been very smartly done, for it was only 
last year that the company obtained -the prov. order. - The current 
is generated by 75-xw. dynamos by Messrs. Crompton & Co., of 
Chelmsford, driven hy two compound three-crank engines by Messrs. 
Ruston, Proctor & Co., Limited, of Lincoln, whic1 receive their 
steam supply from two Jarge water-tube boilers cf the Babcock- 
Wilcox type, fitted with mechanical chain-grate stokers; Green’s 
economicsers are installed. The switchboard is by Messrs. Dorman 
and Smith, of Salford. The battery room contains 250 cells divided 
into two batteries. The price charged is 54d. per unit less 5 per 
cent. discount, or with free wiring 6d. per unit. The penny-in-the 
slot meter system wi!l be adopted, under which one lamp can bs 
lighted for 53 hours fora penny. The work has been carried cut 
under the management of Mr. C. W. Fairweather, the manager, and 
Mr. C. S. Vesey-Brown, engineer. The cabling bas been done by 
the Callender Cable Company, under the direction of Mr. Mollard. 


Ashton-under-Lyne.—On September 18th a L.G.B. 
inquiry into the application of the T.C. for a loan of £30,000 for 
electric lighting purposes and theextension of the electricity works 
washeld, It is proposed to lay down two steam dynamos of 250 to 
300 u p., one for lighting purposes and the other for either lighting 
or traction, a surface condenser, with steam-driven air and circu- 
lating pumps, and mechanical stokers, with coal store, elevator and 
conveyor. It was stated that in 1900 the Oldham, Ashton and 
Hyde Electric Tramway Company paid £2,948 16s. 11d. for energy, 
in 1901, £4,208 11, and in 1902, £4,514 5s. 5d.; while 14d. 
per unit was paid by the Corporation to the Electricity Committee 
for energy for working the Ashton and Horst trams, and additional 
fnergy would be required when the Council obtained possession of 
the line in the borough now belonging to the Manchester Carriage 
and Tramways Company. There was no oppotsi:;ion, 


Bath.—The Somerzet and Dorset Electric Power Com- 
pany has approached the T.C, with respect to the supply of energy 
for the district. 


At the meeting of the T.C. on September 17:h, it was stated that 


it was absolutely impossible to come to terms on the basis suggested 
by the Electric Tramway Company's proporals for the supply of 
energy, 

A failure of the electricity supply. took place on 13th inst., due to 
the heating of a cross-head: guide; the street lamps were extin- 


guished for some ho but the private lighting was only affected 


direct to. 


Brussels.—Next month the price of electricity in the 
Belgian capital will be reduced from 40 centimes the kilowatt-hour 
3 eres power, cooking, heating and other industrial purposes to 

centimes. 


Canterbury.—The T.C. on September 17th decided to 
instal the electric light in the Sanatorium under the supervision of 
Mr. Blascheck. 

Cardiff.—The direct current supply for consumers in the 
central area was switched on last week for the first time. 

In connection with the opening .ceremony, a report which 
appeared in one of the local papers on 17th inst. gave abstracts of 
the speeches made at the opening ceremony, which contain food for 
serious thought. For instance, we are told that Mr. Arthur Ellis, 
the borough electrical engineer, tp »ke somewhat as follows :— 

“Was there any town in the country supplying electric light and 
power at lower prices than Cardiff? The committee were only 
charging 1d. per unit for large quantities, whereas some of the 
London companies were charging 94. to 1s.” 

We trust that Mr. Ellis made no such :ta‘ement. No London 

authority receives an average price even so hizh as 6d., and power 
is available in almost every district at from 3d. to 1d. per unit. 
Again, Mr. Ellis said (so we are told) “there was an article in the 
Western Mail of the previous day criticising the,municipalisation of 
electric lighting. It was stated that out of a population of 164,000, 
only 500 were connected with the mains. That wasa very unfair 
way of stating the case. There were not 164,000 houses in Cardiff, 
and each person would not require a light to himself or herself, as 
the case might be. The Corporation were supplying over 500 
houses, and that meant, according to the Registrar-General’s return, 
about 30,000 inhabitants. Tke comparison which had been made 
was altogether unfair.” 

Surely there are not 60 inhabitants in each house in Cardiff ! 


A curious position exists in part of the borough; the Cardiff Rail- 


way Company refuses to allow the Corporation to lay mains on its 
Bute Dock property in order to supply the tenants with electricity 
for lighting and power. At a recent meeting tke chairman of the 
Electrical Committee stated tLat the South Wales E.P.D. Company 
could make arrangements with the railway company to lay its mains 
along the railway and supply the tenantsin question. Certainly, if 
the Corporation fails to secure compulsory access to the coveted 
area within “a reasonable time,” the South Wales Company will 
have the right to provide a supply. 


Chester.—The T.C. is applying to the L.G.B. for power 
to borrow £5,924 for purposes connected with the supply of energy 
for the tramways. 


Cordoba.—The Review of the River Plate says that 
Sr. Santiago Temple has sent in a petition to the Cordoba Govern- 
ment asking for permission to make use of the waters of the Rio 
Primero, tear to the Dique Mal Paso, as motive power for an 
electrical power house, for supplying power for agricultural 
industries, rural tramways, &c. 


Coventry.—The T.C. is now in a position to hire out elec- | 


tric motors to consumers on highly advantageousterms. Electrical 
en.rgy for power purposes is being cold in Coventry at the low 
tate of 12d. per unit, The following are the ra‘es charged for 
hired motors:—} £1 13s..6d. per annum; 1 u.P., £2 5s.; 
2HP., £2 128. 60.; £3 4 £3 178. 6d.; 6 £4 
73. 9 H.P., £5 172. 6d.; 10 £6 15s.; 12 £7 10s.; 16 
HP., £9; 20 £10 108.; 25 £11 17s. 6d.; 35 £14 ; 
50 .P.,£26. Intermediate sizes are charged'pro rata. These rates 
do not include fixing cr wiring motors, which has to bs done by tLe 


Dorking.—The U.D.C. is to apply to the L.G.B. for 
leave to borrow £20,000 for electric lighting purposes. Messrs. 
Edmundson’s will carry:out the work, while Mr: Trentham is the 
Council’s electrical adviser. 


Durban (S.A.).—We learn from the B. & 8. A. Export 
Gazette that the equipment of the new Natal Government Railways 
machine shops at Durban is being supplied by the South African 
General Electric Company. It includes 119 electric motors, varying 
from 16 to} H.P. ; and six 300-1.n.P. steam dyramos. There is 
also on order a special machine to supply current at different vol- 
tages for the machine shop. At the Maritzburg machine shops a 
three-phase plant is béing erected to supply lighting and power. 

East Cowes (I. of W.).—The Electric Light and Power 
Company has informed the U.D.C. of its intention to lay mains, 
cables and boxes to supply current to the principal thorough'ares 
of the town. 


Faversham.—A L.G.B. inquiry-was held on 16th inst. 
by Col. A. G. Durnford relative to the T.C.’s application to borrow 


£24,190 for purposes of electric lighting. The Kent Electrical 


Power Company had offered to supply the Council with electrical 
energy. Mr. ‘lalbot, the Council’s engineer, estimated that the 


_ undertaking would pay with 7,500 8-o.P. lamps. 


Garston.—The price of electrical energy to Garston has 
been reduced by the Liverpool T.C. from 5d, to 39d. per,unit. 


Germany.—The Stockach sub-station in connection with 
the municipal electric lighting undertaking at Stettin is to be 
converted into a second central station, and it is being co altered 
that eventually it will have a capacity of 5,000 u.p. At first two 
1,000 H.P. engines are io be put down by the Kuhn Enginetring 
Works, of Berg. They are of the vertical compound type couplea 
Schuckert alternators, 
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Gillingham,—The L.G.B. has sanctioned the proposal 
of the U.D.C. to borrow, for the purchase of the Gillingham under- 
taking of the Chatham and District Electric Lighting Company, 
a = of £26,659; this is only a portion of the total cost of the 
“works. 


Glasgow.—A deputation of the T.C. is to visit certain 
cities in England, Belgium and Germany, accompanied by the 
city electrical engineer, Mr. Chamen, to obtain information about 
large ges engines and street lighting. 

Glossop.—The T.C. on September 17th dccidei to have 
all the public buildings in the town lit by electricity, and to invite 


~ tenders for wiring and fitting the premises. 


_ Greece.—The Hellenic Government having authorised 
the employment of electricity as the motive power on the Athens- 
Pireus Railway, that. company has, according to the Levant Herald, 
a an important order for new carriages in the United States. 
lectricity is also to be uzed for lighting Athens, and a contract 
for the installation of electric light has just been signed between 
the Mayor of Athens and the Gas Company. The latter under- 
takes to transform 2,000 gas lamps into electric lamps, work to be 
begun within three months and completed within 18 months. 
The installation of’électric light in the Stadion, Hermes and Eolus 
Streets, in the Constitution and Omonia Squares, and in the 
Haftia must be carried out before the end of February next. 


Liverpool.—A Corporation Committee has been ap- 
entre to consider the contracting business of the Electric Supply 
epartment, and to report regarding it. - 


Llanelly (Carnarvonshire).—Electric light has now 


_ been installed at Llanelly new docks. The plant was laid--down 


by Messrs. Alger & Sons, of Newpot (Mon.). The installation con- 
sists of 17 arc lamps erected on poles 40 ft. high, and 40 incan- 
descent lights. The same firm has been entrusted with the lighting 
of the new celluloid works, Port Talbot, and the electric lighting 
at Messrs. Guest, Keen & Nettlefold’s new works at Newport. 


London.—BrrmonpDsey.—Having secured a prov. order 
for supplying electricity in Rotherhithe, the M.B.C. is now going 
to apply for powers in the parishes of St. Olave and St. Thomas, and 
St. John, Horsleydown. 

W.C.—An electric joint box in Shaftesbury Avenue, belonging to 
the Charing Cross and Strand Electric Company, took fire on Satur- 
day afternoon through a short circuit, and a quantity of cable was 
destroyed. 


Newton Abbot.—A_ proposal to introduce electric light- 
ing has led the gas company to offer to undertake the public lighting 
for £698 per annum instead of £870, as heretofore. The loca 
electric lighting company offers to supply energy at £16 per lamp 
per year. . 


Pangbourne.—The Whitchurch and Pangbourne Electric 
Lighting Company has notified the Parish Council of its intention 
to apply to the B. of T. for a prov. order to supply the district. 


Radstock.—The U.D.C. on Friday last received from the 
Somerset and District Electric Syndicate an intimation of its 
intention to apply for a prov. order to supply the district. 


Rowley.—The Midland Electric Corporation has given 
notice of its intention to lay mains in various parts of the Rowley 
district. 

St. Helens (I. of W.).—At the last meeting of the 
U.D.C. it was reported that the Isle of Wight Electric Lighting 
Company had offered to light the western district of the town with 
30.c Pp. lamps, with 10 60-c.P. lamps at important corners, at £2 10s. 
per et and that the quotation of the Gas Company was £3.4s. Gd. 
per Jamp. : 


San Paulo (Brazil).—The Canadian Light and Power 
Co., which was organised to supply the city of San Paulo with 
electric light and power derived from a waterfall 34 kilometres 
distant, and was formally inaugurated about this time last year, 
has made remarkable ss in the 12 months, The amount of 
power supplied is now about 2,000 up. to 80 consumers; the 
uumber of private consumers of electric light is no less than 2,800, 
and the applications are coming in at an average rate of 200 per 
month. The cost of installation is about 15s. per lampof 16 cP, 
and the cost of running 4°. per month, with discounts of 5 per cent. 
to 40 per cent., according to consumption. : 


Southport.—The electric sub-station at the junction of 
Lord Street and Eastbank Street, Southport, was the scene of an 
outbreak of fire at midnight on Monday last. week. It was found 
that-a transformer had got on fire and was destroyed. 

The T.C. decided on Tuesday night that the boulevards of Lord 
Street should be illuminated by 3,875 electric lamps from St. 
George’s Place to Eastbank Street. This is the largest scheme ever 
debated, and in adopting it the-T.C. has carried out the request 
both of the house proprietors and of the Attractions Committee. 


Stoke-on-Trent, — The R.D.C. on September 17th 
decided to engage Mr. G. R. Peers, of Manchester, to visit the 
Council’s district, and prepare an electric lighting scheme, at a fee 
of 10 guineas. 
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_ Tiverton—The B. of T. has undertaken that the 
Council’s prov. order for electric lighting shall not be revoked jf 
some definite step to carry it out-is.taken before December 3is¢ 
next. 


Walsall.—Subject to a canvass of the districts being 
satisfactory, the electric light mains will be extended, at an egtij- 
mated cost of £5,122. 

Ais L.G.B, has sanctioned a loan of £1,325 for an economiser and 


Wolverhampton.—With the object of generating elec. 
tricity for lighting and power purposes, the T.C. is recommended 
a committee to erect one of Manlove, Alliott & Co,’s 8-cell destruc. 
tors, with four water-tube boilers. The scheme will entail an out- 
lay of £13,500. ; 


ELECTRIC TRACTION NOTES. 


Antwerp.—The construction of the new central power 
station for the working of the entire Antwerp system of tram- 
ways will, it is believed, be completed in March, and the entire 
system will have been electrified by the month of May. At present 
a temporary station supplies the current to the lines already con- 
nected. The new power station is situated at Merxem, on an area 
of 6 acres. The foundations for the machines are already nearly 
finished. The power station will contain four engines of from 
1,000 to 1,200 HP. each, three of which will be installed imme- 
diately, with triphase alternators of 700 Kw. at 6,000 volts. Auto- 
matic stokers will be used.. On the completion of the station—or 
rather the first portion of it—it will. be capable of supplying 
5,000-H.P., but this power can be gradually raised to 20,000 HP, 
according to the exigencies of the service. The laying of the new 


lines of 1 metre gauge is proceeding rapidly, and the entire system 


will be delivered during the early summer next year. 


Belgium.—The work of conveiting the tramway between 
Brussels-Midi and Forest into an electrical line, is approaching 
completion. Itisexpected to be ready for operation next month. 

The International Electrical Company, of Liége, has obtained 
the concession of a new line of electrical tramways, which will 
connect Seraing Bridge with the Val-St. Lambert railway station. 

The Société Nationale des Chemins de fer Vicinaux (Belgium), 
nearly all of whose lines are worked. by steam, has now in 
hand a very practical scheme for the transformation of its various 
lines adjacent to the coast into electrically-worked ones. It should 
be mentioned in this connection that the Belgian Government is 
about to instal a couple of large power. stations in the vicinity of 
Ostend for the production of electricity for the use of the port, 
both for lighting and motive power purposes, These stations 


would be used for the lines of the Vicinal Company, if the 
negotiations at present in progress between the company and the - 


Government should come to a successful issue. 


Birmingham.—It is said that tramways municipalisation 
will form a test question at the municipal elections, ° 


Burton-on-Trent,—The Stafford Chronicle says that 
the Highways and Sewers Committee have, on the recommendation 
of their electrical advisers, Messrs. Kincaid, Waller & Manville, 
decided not to proceed further with the question of adopting the 
Lorain or other surface contact system for tramways, but to go on 
with the original scheme of overhead trolley wires. 


_ Brighton, — After a long discussion the T.C. on 
September 18th adopted the scheme of the Tramways Committee to 
construct three new lines of tramways as described in the Exxo- 
TRICAL REVIEW last week, at an estimated outlay of £37,156. A 
Bill will accordingly be prepared to secure powers to carry out the 
work. 


Cardiffi—It is stated that a company has been formed 
to obtain powers for constructing an electric tramway between 
Cardiff and Penarth. 


Clydebank.—The formal agreement between the burgh 
authorities of Clydebank and the Corporation of Glasgow, giving 
the latter power to extend its system to and through Clydebank, 
has been signed. 


Dudley.—In view of the decision arrived at by the 


Town Council to “acquire the whole of the tramways within the 
borough,” it may be desirable to point out that there are certain 
existing contracts between the Corporation and the British Electric 
Traction Company, which must be respected. When the company 6 
Bill, which concerned Dudley, was withdrawn, it was agreed 


the Traction Company should construct the proposed new lines to _ 


Cradley and Kingswinford,-and that all the electricity they 
required within the borough should be purchased from the Town 
Council. Further, thaton the expiry of the statutory occupation 
of the road by the company as successorsto the old Dudley and 
Stourbridge line, the Town Council should purchase the whole of 
the lines within the borough, and lease them t3 the Traction Com- 
pany for a period of 21 years. The latver part of the agreement 18 


now being approached. No price and no rental have as yet been 


mentioned, but it is obvious that the adjustment of the terms of 
purchase and subsequent lease are matters which will require. the 
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Dunedin (N.Z.).—The Street Railway Journal says that 
Messrs. Edward Noyes and W. G. T. Goodman, of Noyes Bros., of 
Sydney and Melbourne, spent a few days in New York, and sailed 
for England on the Jwucania, August 30th. Their visit to 
America was made largely for the purpose of placing contracts for 
apparatus for the electric tramway system in Dunedin, New 
Zealand, for which Messrs. Noyes ‘Bros. have been appointed the 
engineers, This system is being operated by horses. It comprises 
about 20 miles of track, and has'recently been taken over by the 
city from the former private owners. The ‘rails will weigh 92 lbs. 
per yard, and will be supplied by the Société Belge at Antwerp. 
They will be laid on ties of hard Australian wood. The special 
work will be supplied by the Lorain Steel Company. The bonds 
will be of the Brown plastic type ; 34 cara have been ordered from 
the J. G. Brill Company, and all will be mounted on the Brill 21E 
truck ; 14 of these cars will be of the Californian type with closed 
body and four benches at each end; 14 will be standard box cars 
with 18-ft. body and 26 f6. over dashers, and six will! be of fhe open 
type with 10 benches. The cars will be equipped with two Westing- 
house No, 68 motors each.. The poles have been ordered from the 
Mannesmann Works in Germany, and the construction will be 
partly single bracket, partly double bracket, and partly span. In 
the sections using the double-bracket poles, every other pole will 
carry an arc light. A new car house with a capacity of 52 cars has 
been commenced. The city is proposing to operate its line from a 
water-power situated some 14 miles distant from the city of 
Dunedin. Until this plant is completed, a temporary steam plant 
will be installed. The transmission will be at 15,000 volts to 
within two miles of the city, when the voltage will be reduced to 
5,000 for transmission within the city to converter and transformer 
sub-stations. Connecting with the latter, a storage battery plant 
will be used, with accumulators of the Accumulatoren Fabrik Aktien- 
Gesellschaft, of Hagen. The generating station will contain two 
600-xw. generators, each directly connected to a turbine, and two 
exciters of 25 kw. each. The electrical machinery will be supplied 
by the Westinghouse Company, for whom Noyes Bros, are the 
Australian agents. 


Halifax.—The Council has approved schemes for the 
construction of tramways from Stump Cross to Hipperbolme, and 
from Salterhebble to Greetland. The question whether the exten- 
sion to Greetland should be by rails down Salterhebble Hill or by a 
lift, at an estimated cost of £12,000 and an annual expense of 
£1,512, is to be submitted fo Sir Douglas Fox for his opinion. 


Ilove.— Some months ago the -decision passed the 
Council almost unanimously to establish a municipal tram- 
way system; the residents have now changed their mind, and 
considerable opposition is being organised. The residents in 
Waterloo Street have succeeded in getting the proposed lines in 
that street abandoned, also a short piece in Western Road, the old 
objection being brought up that all the shopkeepers in those streets 
would be ruined. A ratepayers’ defence committee has now been 
formed with the sole object of opposing the scheme at all costs—- 
—if necessary, in Parliament itself. 


Huddersfield.—A proposal for 3d. fares over all the 
tramway system has been defeated in the Town Council by an 
almost unanimous vote. It was stated that there was a loss of 
£10,000 on the tramways during 1901, without allowing for 
depreciation. 

The chairman of the Tramways Committee (Councillor T. H. 
Moore) stated that next year a rate-in-aid of 3d. in the £ would be 
required on behalf of the tramways. 


Councillor J. F. Dyson moved, in view of recent criticisms upon. 


the report of the borough engineer (Mr. K. F. Campbell) in refer- 
ence to the recent tramway accidents, that a special committee be 
appointed to inquire into the report and the general equipment of 
the tramways, and that the committee have power to engage an 
expert or experts for this purpose, and to inquire into the correct- 
ness, or otherwise, of the borough engineer’s statement. The subject 
was referred to the Tramways Committee. 

At a special meeting of the Tramways Committee it was resolved 
that, subject to terms being arranged for the protection of the 
Corporation, the Corporation was prepared to assist the Mirfield 
U.D.C. and Brighouse Corporation in securing a service of electric 
cars from any other source; and that the B.E.T. Co. be reauested to 
negotiate direct with the Brighouse and Mirfield authorities, and to 
submit a scheme to the Huddersfield Tramways Committee for 
further consideration. The Huddersfield Corporation, under its 
Parliamentary powers, is permitted to extend the tramways to Brig- 
house and Mirfield, but does not seem disposed to exercise the 
powers. 

The reconstruction. of the Edgerton and Marsh ‘sections of the 
system is to be: proceeded-with. It was resolved that the points 
and crossings, &c., for this work be obtained from the firms who 
supplied the material on the last occasion, provided the prices are 
the same. Cooper’s patent anchor joint is to te used on the Edger- 
ton and. Marsh sections. : 


India,—An_ Indian newspaper stated= that. the recent 


introduction of electric tramways into Calcutta, and their impending — 


construction in Bombay, have rendered it necessary to arrange for 
the construction of new observatories at some distance from the two 
cities, beyond the effects of the electric current. 

An Indian exchange says that three rival companies have applied 
to run electric tramcars in Howrah. : 


Leeds, — The Tramways Committee has decided to 
recommend the Council to apply for powers to construct new lines 
from Park Lane, by Belle Vue Road and Moorland Road, to Hyde 
Park, 1 mile 220 yards; and from Stanningley Road, through 
Bramley township to Rodley, 2} miles; and for extensions from 
the York Road terminus to city boundary, 1,700 yards; from 
Elland Road to Sydenham Road, 4 mile; and along Great Wilson 
Street to connect the Hunslet Road and the proposed Victoria Road 
lines, } mile. ~ 

Littlehampton.—Mr. Hederstedt, the representative of 
the B.E.T. Co,, attended a meeting of the.U.D.C. on Septémber 
17th with respect to the proposal to construct an electric tramway 
between the town and Worthing. The Council eventually went 
into Committee, but no definite decision was arrived at, it being 
arranged to discuss the proposal at a future meeting. 


Liverpool.—The Tramways Committee has decided to 
increase the wages of electric car drivers who have been in the 
service of the Corporation two years, by }d. per hour, and of those 
who have been three years in the service by 4d. an hour. The 
wages of 435 drivers will be increased by 2s. 6d. per week, and of 
116 other drivers 1s. 6d. per week under this arrangement. 


Longdendale.—The local authorities in the Longdendale 
Valley have asked the Stalybridge, Hyde, Dukin‘ield and Mossley 
Joint Tramways and Electricity Board to extend the eleciric tram- 
ways to their district, which is badly served with trains. The Board, 
however, has decided that it cannot see its way at present to incur 
the extra expense of such an extension. 


Manchester.—The Corporation will, at its meeting on 
October ist, discuss the Manchester Corporation Act, 1903. Under 
the proposed Act it purposes obtaining powers in regard to tram- 
ways outside the city, which are, or shall be, leased to the Cor- 
poration. Powers are also sought to lay additional tramways in 
various streets of the city. 


- Rochester.— Mr. E. Rotter has been appointed 
consulting engineer by the Corporation of Rochester for its 
proposed tramway scheme. 


Rowley.—The General Purposes Committee of the 
U.D.C. has decided to postpone the construction of the proposed 
branch light railway line from Blackheath to Rowiey. Oa the 
other hand, the same Committee kas recommended the joint eom- 
mittee elected to construct the light railways from Brierley Hill 
through Quarry Bank to Rowley, to appoint Mr. Wilson engineer of 
the scheme. 

Salford.—The Salford and Manchester Corporations are 
once more discussing the question of running electric cars over 
each others’ lines. It is a consummation to be devoutly hoped for 
in the interests of public convenience, 


Shipley.—Mr. Alfred Barker, manager of the West Ham 
Corporation Tramways, who has been appointed by the Board of 
Trade to decide financial arrangements between the Shipley and 
Bradford authorities in regard to the running of the Shipley tram- 
ways, is to hold his inquiry on Monday next. Last week the 
Shipley and Bradford people had a conference on the subject, but 
with no practical result. , 


South Shields.—A special meeting of- the T.C. on 
September 18th considered a new Bill for a system of tramways in 
the borough. The Tramways Committee had prepared a long 
report, which recommended that the Council should adopt the over- 
head system as a basis on which to prepare the estimates for the 
Bill, The borough engineer's estimate of the cost of the various 


- routes equipped for overhead traction, or for the surface-contact 


system, is as follows :— 
Overhead, Contact, 


1, Pier Parade to Tyne Dock oe £54,612 
2. King Street to Harton Village .. oe ae 83,882 £6,4 
8, Sunderland Road to Green Street va ee 18,807 14,982 
4, Stanhope Road ee os 17,164 19,040 
6, Victoria Road .. ee os 512 9,776 
6. Hudson Street to Boldon Lane .. oe ee > 11,635 12, 
4, Frederick Street to Slake Terrace 16,740 17,857 
+» £152,169 £165,194 
Carshedsandlinesinside .. .. «+ £19,000 £19,000 
80 cars at £700 each ey 21,000 21,000 
Street works £33,200 (less sale of surplus, £12,000) 21,200 21,200 


£213,360 £226,594 


The borough electrical efgineer submitted a report also on the 
different modes of traction, in which he reviewed the conduit, 


the surface-contact, the overhead, and the accumulator systems. In 


conclusion, he recommends the overhead trolley system as the 
cheapest, and the only one which would be a financial success in the 
borough. Alderman Marshall moved the adoption of the Committee’s 
report, and pointed out that whereas the last scheme would have 
cost £300,000, the present one was estimated to cost only £213,000. 


' Although that scheme was put before them, it did not follow that 


it would be carried out in all its details. It was the scheme they 
would put into their Bill, but in the carrying out, even the mode of 
traction might be revised, or one or more of the routes dropped. 


Alderman Wardle seconded the report. The town clerk said that 


the Harton Parish Council had unanimously decided to support the 
scheme of the British Electric Traction Company, who proposed to 
construct a line from Whitburn to South Shields, as it was believed 
that such a scheme would be a great convenience to the district 
generally. There was a good deal of discussion, and some attempts 
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were made to have the instructions to the Committee charged with 
preparing the Bill altered, but these were all negatived and the 
Committee’s report was carried. The question of municipalisa- 
tion and the mode of traction were both left over for further con- 
sideration at a subsequent meeting. The total length of routes is 
approximately 8 miles, 


Stirling to Bannockburn.—At a meeting of the 
Stirling T.C, last week, the Lighting Committee reported that they 
had met with Mr. T. C. Darling, of Messrs. Davidson & Stevenson, 
solicitors, who explained that he represented the promot‘ers of a 
proposed limited liability company to be formed locally for the 
Te of constructing and working a trolley tramway from 

tirling to the farther end of Bannockburn, with a service 
of cars every 15 or 20 minutes, or oftener if found necessary. 

. After discussion and further explanation by Mr. Darling, 
the Committce expressed approval of the electric tramway 
proporal, and recommended that the Town Council inform 
the Bridge of Allan Tramway Company of the proposal, and 
ask them to meet in friendly conference with the Lighting Com- 
mittee. 


Sydney (N.S8.W.).—The new electric tramway power 
station at Ultimo was formally opened on August 7th in the 
presence of representatives of the Railway Commissioners and of 
the contractors. The conversion of the remaining lines run by 
steam was to be begun at once. 


Unsworth.—The U.D.C. has given notice to the Bury, 
Rochdale, and Oldham Tramway Company, requiring it to sell as 
much of its undertaking as is within the district, and as was autho- 
rised by the Bury and District Tramway Order, 1281. 


West Bromwich.—Considerable progress is being made 
with the work of reconstruction and electrical equipment of the 
tramways, and the work is now in such an advanced state, that by 
the wake week—that is the first week in November—the new cars 
are expected to be running. 


TELEGRAPH AND TELEPHONE NOTES 


Cambridge Telephones.—The T.C. has appointed a 
Committee to consider the advisability of establishing a municipal 
' telephone system in the City. 


Muddersfield, — The Huddersfield Corporation has 
adopted a resolution in favour of an agreement with the National 
Teleptone Company to lay underground wires for a period not 
exceeding 25 years. 


Huddersfield Telephones.—At the T.C. meeting on 
17th inst. Alderman J. Sugden moved, in opposition to establishing 
a municipal telephone service, that an agreement be entered into 
with the National Telephone Company for placing their wires and 
cables underground within the borough for a period not exceeding 
25 years, subject to satisfactory terms being arranged. The motion 
was adopted by a majority of one vote. 


New Zealand Telephones.—At the end of March last 
there were 23 central telephone exchanges and 35 sub-exchanges at 
work in New Zealand, the length of wire in use in connection 
therewith being 7,767 miles as against 6,987 miles at the cnd of 
the preceding 12 months. . 


Rochester and Chatham Telephones.—It has been 
decided by the Gillingham D.C. to join with Rochester and 


Chatham Councils in applying for a joint license in respect of 


municipal telephones. 


Telegraphic Communication with Alaska,—Tele- 
graphic communication has been established between the United 
States and Alaska. The routes of messages from different cities in 
the United States will be first to some point on Puget Sound. 
From there they will be sent vid the lines of the Postal Telegraph- 


Cable Company and the Canadian Pacific Company to Vancouver, | 


thence over the Dominion'Government’slineto Dawson. From Dawson 
the route will be vid an American line now operating to Eagle, 
thence to Valdes, vid a line now approaching completion. The 
Valdes—Eagle line which will be 400 miles in length, is to have 
connections with Fort Gibbons, which will be the next point on the 
proposed route. From there to St. Michaels a message will travel 
vid lines now in operation. The last, and probably the most 
important, stretch ia this long route is from St. Michaels to Nome. 
This distance will be covered by wireless telegraphy. When the 
system is completed it will be possiblé to send a message from 
Washington, D.C., to Nome, Alaska, and receive an answer the 
same day. 5 


West Indian Cables.—A New York Reuter telegram 
reports a despatch from St. Thomas as stating that unprecedented 
trouble has been’ experienced in repairing the cables from St. 
Lucia to St. Vincent and Grenada. The St. Vincent section broke 
again on September 18th, after having been working for only two 
days. 

- Wireless Telegraphy.— The King of Italy has con- 

ferred the Cross of a Grand Officer of the Italian Order of the Crown 
on Mr. Marconi. 

The Times Turin correspondent rays tlat Signor Galimberti, 

_ Italian Minister of Posts and Telegraphe, has just had a long con- 


ference with Signor Marconi, who submitted to him a scheme for 
the creation of a radio-telegraphic station communicating with the 
stations established or to be established by the Marconi companies 
in London and in South and North America. This scheme will be 
studied by the Government and afterwards submitted to Parliament. 
The cost would be about 70,000 lire. 

Reuter’s agency learns that upon the initiative of Germany steps 
are boing taken with a view to holding in October an inter- 
national conference of the Powérs interested in the subject of wire- 
less telegraphy, for the purpose of establishing the general principles 
upon which an international agreement can be based. It is under- 
stood thatthe view held is that the practical working of wireless telc- 
graphy being now assured, the system should, in the public interest, 
be made subject to rules similar to those laid down in the Inter- 
national Telegraph Convention. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barrow-in-Farness.—October 15th. Two batteries of 
accumulators, two boosters, switchboards, &. See “ Official 
Notices ” to-day. 


Batley.—October 10th. 240 accumulator cells and 
accessories. See “Official Notices” to-day. 


Belfast.—October 10th. Electric motors (12 months’ 
supply) for the Corporation. See “Official Notices” Sept. 19th. 


Belgium.—October 8th. The Belgian State Railway 
authorities at La Bourse, Brussels, are inviting tenders for 
the supply of 109} tons of galvanised iron telegraph wire, 
1,800 metres of office cable, 2,(00 metres of six-conductor suk- 
marine cable, 606 kilometres of copper wire, 33,000 telephone 
insulators, and 58,00) te!egraph insulators, &c., for the telegraph 
service. 


Bexley.—September 30th. (a) Transformers and pillars, 
condenser, air pump, water softener, &c. (b) Feed pumps and piper. 
(c) Travelling crane. See “ Official Notices” September 12th. 


Blackburn. — September 29th. Electrically - driven 
travellirg crane. See ‘‘ Official Notices” September 12th. 


Bradford.—October 2cd. Suppy of electric motors for 


12 months. See Offic‘al Notices” tc-fay. 


- Burton-upon-Trent.—September 30th. Supply and 
laying of electric mains, conduits, junction boxes, &. See 
3 Official Notices ” September 12th. ; 


Dresden, — October 1st. A competition for a safety 
apparatus in connection with the working of electric tramways will 
be decided on the date mentioned by the Commovnal Administration 


of the town of Dresden (Saxony), Three prizes of 5,C00, 3,000 and | 


2,000 marks will be awarded. 


HMuddersfield.—September 30th. igh and low tension 
cable. See “ Official Notices ” September 19th. 


_Hiford.—October 6th. Dry-back boiler, piping and 
condensing plant for electricity works extensions. See “ Official 
Notices ” September 19th. 


Ipswich, — October 22nd. (a) Switchboard, motor 
boosters, and connections. (+) Overhead construction for tramways. 
See “ Official Notices” to-day. 


Maidenhead.—October 6th. Installation for the Guild- 
hall. See ‘ Official Notices ” September 19th. 


-Manchester.—October 4th. Steel’ tramway poles.. See 
“ Official Notices” to-day. 


Middlesex.— October 7th. 
mittee of the Middlesex County Council invites tenders for the 
construction of permanent way (for electric traction), bridge work, 
&c., of about 11 miles of light railways. The conditions, specifica- 
tion, &c., may be seen at the offices of H. T. Wakelam, M_I.C.E., 
county engineer, Middlesex Guildhall, Westminster. 


Montreal.—The Montreal Light, Heat and Power Com- 


y, of Montreal, announce that they require about half a million 


feet of multiple duct conduit, and are open to receive propositions 
_ from British ‘manufacturers therefor. 


London.— October 21st. Two electric car traversers for 
the L.0.C. tram depots. Specifications, &c., at Spring Gardens, £2. 


‘NE. Railway.—October 7th. The directors are in- 
viting tenders for the complete electrification of about 37 miles 
of standard gauge line (double track~mostly). For further 
particulars see our “Official Notices” July 25th, . 
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Paris.—October 27th. Competition for supply and 
installation of motors, pumps and generators for water-wo1ks. 
—Apply Hotel de Ville, Paris. 


Rotherham.—October 16th. (a) Pipes, feed pump, 
economiser, &c.; (b) switchboard. See “Official Notices” tc-day. 


Roumania.,—The Roumanian State Railway apthorities 
invite tenders for the installation of an electric lighting and power 
transmission plant in the railway workshops at Ja:sy. 


Shanghai.—October 30th. (a) Two 500-xw. stcam 
alternators ; (6) switchboards ; tc) two condensers and pumps. See 
“ Official Notices ” September 12th. wi 


Spain.—September 29th. The Public Works Depart- 
ment, Madrid, wants offers for concession of an electric tramway 
between Vigo and Bayonne. 


Spain.—September 30th. Sryanish Post aud Telegraph 
Department: eupply and laying cf submarine telegraph cable 
between the Spanish possession of Fernando Po and the German 
possession of the Kameroons. 


Spain.—October 6th. Tenders are being invited until 
October 6th by the municipal authorities of Hulscar (province of 
Granada) for the concession for the electric lighting of the town 
during a period of 25 years. Tenders are to be sent to El 
Secretario del Ayuntamiento de Hulscar whence particulars may be 


obtained. 

St. Petersburg.—November Ist (14th). The T.C. 
invites tenders for the reconstruction of the three town tramway 
lines, hitherto worked by korse traction, with e’cctrical power, and 
the construction of an electric station. The terms of the tender, 
also application forms with particulars, will be sent free at 
once either by post or wire. The last date for the production 
of projects and offers is as above, and applications should be 
addressed: Stadt Amt, St. Petersburg, Russia, 


Staly bridge.—October 13th. The Stalybridge, Hyde 
and Dukinfield Electricity Board invites tenders for Lancashire 
boilers, economisers, condenser and pumps, piping, crane, &c. See 
“ Official Notices ” September 19th. 


Swindon.—October 4th. Section A.—Stafion lighting, 
and motor wiring; Section B.—Testing instruments and accessories. 
See “ Official Notices” September 19th. 


Swindon.—October 7th. Installations for consumers’ 
premises for the T.C. See “ Official Notices” September 19th. 


Tien - Tsin. — November 30th. The Municipal 
Secretary at Tien-Tsin is calling for proposals for the lighting of 
bet British concessions by electricity. See this column for August 


West Ham, — October 7th. Forty-six lighting and 
traction poles, See “ Official Notices” September 19th. 


Wigan.—October 20th. (a) Electrical cquipment of a 
short length of new tramway and a portion of the existing line; (6) 
construction of same; (c) 18 bogie cars, double-deck, four motor. 
See “ Official Notices ” to-day. 


CLOSED. 


Belgium.—Tenders were lately invited for the supply 
of the machinery and apparatus necessary for an electric lighting 
and power transmission plant in the new Construction Arsenal at 
Longue Rue d’Argile, Antwerp. The following are the tenders 
received :—Rue d’Argile, 4 Anvers: Société des applications de 
Velectricité (W. Dierman et Cie.), Herstal, 60,000 fr.; Compagnie 
Internationalé d'éleetricité, Liége, 64,120 fr. or 64,633 fr. or 66,283 fr.; 


Société Electricité et Hydraulique, Charleroi, 67,555 fr. ; Compagnie. 


Auxiliaire ’Electricit¢, Brussels, 72,816 fr. or 72,316 fr.; 
Ateliers Jaspar, Liége, 76,260 fr. or 82,260 fr.; Elektricitiits 
Aktiengesellrchaft (Schuckert et Cie, Belgian branch), 
Brussels, 76,775 fr.; Maison Beer, Jemeppe-sur-Meure, 91,140 fr. 
or 89,640 fr.; MM. Dutry-Colson, Gand, 91,845 fr. ; Société Belge 
pe a ggg Brussels, 92,000 fr., and La Société du Phoenix, Gand 
95,000 fr. 


Bexley.—The Hart Accumulator Company has secured 


the; contract from the U.D.C. for the supply of a storage battery at 
the electricity station. 


Gillingham.—The following tenders for. machinery, 
mains and extension to the Gillingham Electric Lighting Works 
(recently acquired by the D.C. from the Chatham and District 
Electric Lighting Company) have been accepted by the Council, on 
the report of their electrical engineer, Mr. W. H. Trentham :— 


Babcock & Wilcox (boiler) .. 
British Westinghouse Company .. £2,825 
British The -Houston Company oe ve 6,458 


” ” oe oe 1,214 
_Henley’s Telegraph Works és 6,716 
Messrs. James Carrick & Son’ ate 273 
Mr. H, Harris (buildings) ..°  .. ss 2,870 


Glasgow.—Messrs, Browett, Lindley & Co., Ltd., have 
booked the order for three 400-xw. ets for the Scottish Co-opera- 
tive Wholesale Society, Lid., Glasgow, and they have sub-let the 
dynamo portion to Messrs. Crompton & Co., Ltd. 


Hampstead.—The M.B.C. of Hampstead has accepted 


the offer of Messrs. T. Parker & Co., Ltd., of Wolverhampton, for a. 


dynamo for direct coupling to a 100-x.P. Willans engine, 
Ipswich.—Tke T.C. last week accepted tenders for the 


electric light and tramways power station plant. The A. E.G., of . 


Berlin, will supply the dynamos, and the engines will bs of Messra. 
Reavell & Co.’s make, the price of this part of the undertaking 
being £6,564. Tke time given is 28 weeks. The Tudor Company 
is to supply a battery for £1,256, and to maintain it for five years at 
£83 per annum; time, 12 weeks. Messrs. Ransomes & Rapier, 
Limited, will furnich the traveller for the engine room at £350, in 
18 weeks. The cables are to be supplied by Messrs. Johnson and 
Phillips for £12,901 in 40 weeks. The permanent way and track 
work has been> given to Dick, Kerr & Co., at £41,220, witha 
condition that English rails shall be used ; time, six months. The 
arc lamp tenders have not becn settled yet, pending further con- 
sideration of tle advisability of lighting the streets with arcs. The 
buildings contract was placed with Mr. 8. A. Kenny, of Ipswich, at 
£26,948. Messrs. Kennedy & Jenkin are the consulting engineers, 


South Wales.—The South Wales Power Company has 
decided to instal two Bruce Peebles dynamos for direct coupling to 
860-H.P. Willans engines. 


Stretford. — The D.C. has accepted tenders in 
connection with the proposed electricity works as follows:— 


Chatteris Engineering Company, for travelling crane a .» £145 
Clayton, Son & Co., steel work forroof,&c, .. «2 «+ oe» 1,783 


FORTHCOMING EVENTS. 


Monday, October 13th.—Institute of Marine Engineers 
“ Standardising of Pipe Flanges and Flanged Fittings,’ 
by Mr. J. R. Ruthven. 


SMOKE PRODUCTION. 


Brrorg the rccent growth of the water-tube boiler, the smoke 
question had begun to assume much legs proportions in London. 
Now, however, smoke is rampant once more. The modern type of 


water-tube boiler is one that had its origin in the hard coal district. 


of the United States. The hard coal of Pennsylvania is an absolute 
_ anthracite; or, if there is any hydrocarbon in it, the quantity is so 
small that it cannot be perceived when the fuel is burned. It is 
not possible to make smoke with this coal. All its heat is gene- 
,Tated at once, and a water-tube boiler is a suitable boiler in which 
to use such coal. : 

This boiler was introduced into this country wifh no provision 
whatever to fit it for a different kind of coal. It was made and set 
exactly as in Amerita, and apparently no scientific or practical 
knowledge was brought to bear upon its treatment. The water-tube 
idea, with its tubes of small diameter, carried half-thinking 
theorists away. When the errors of their ways were made obvious 
in smoke, the fresh position was taken up that bituminous fuels 
could not possibly give areturn from their hydrocarbon con- 
stituents, and were therefore so much inferior to Welsh coal that 
the latter were, in reality, cheaper. The knowledge} had not then 


become public that in a large station it was cheaper to pay an occa-’ 


sional £100 as a smoke fine than to use Welsh coal at its enhanced 
price above bituminous, and there was no Richmond in the field. 

All knowledge of the Keyham and the Wigan coal trials was cor- 
veniently ignored. It is as easy to burn bituminous fuel without 
smoke and with a commercial economy far superior to the results 

. of the best Welsh, as it is to burn a paraffin lamp clearly. 

No one attempts to burn a lamp without proper appliances. It 
isonly theoretical engineers who attempt to burn bituminous fuel 
by means that are absolutely opposed to the chemical and physical 
laws which they were supposed to have learned at college. 

In no electric light or power station where these boilers 
are worked on American lines is there anything but trouble 
in respect of smoke, ior expense in respect of unnecessarily 
dear fuel to minimise the nuisance. Once set and connected 
up, a water-tube boiler is a costly thing to reset, and the time 
neccesary to make radical alterations is . considerable, and 
on this account barsh prosecutions are to be deprecated. At the 
game time, it is asking too much that London should be fouled and 
disfigured to save expense to those engineers who have been so lax 
or so unfortunate as to fall under the influence of the unthinking 
introduction of American methods. The Lancashire boiler is often 
held up as a better boiler to employ because in it smoke can be pre- 
vented, 
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It is true that the Lancashire boiler with its customary 
arrangement is very many times superior to its rival, when this also 
is arranged in the customary American fashion. But ‘it must be 
admitted that the water-tube boiler can be made far more certainly 
smokeless than the internally fired boiler. 

Even in the United States, outside the hard coal region, the 
water-tube boiler, set in what we call American fashion, and probably 
the Westerners call down-East fashion, is an inveterate smoker with 


American soft or bituminous fuel, and some American <cities— - 
St. Louis, we believe, in particular—have local laws relating to the 


smoke nuisance that have been enforced with some severity. 

The production of smoke is absolutely unnecessary, if prevention 
is undertaken when it should be, namely, before the boilers are 
erected. After boilers are wrongly placed, something can be.done 


to ameliorate their behaviour—by mechanical etokers, for example, - 


though perfect combustion is difficult-to secure where the basi#-of 


the arrangement is at fault. It is notthat a badly set boiler eaamot — 


sometimes be cured cf smoking. There are often ways of doing £0, 
but atthe cost of the most wasteful coal combustion, and there is 


always a natural temptation to so arrange matters that these periods - 
of wastefulness shall occur under the cloud of night, Darkness is 


favourable to fuel economy in a badly arranged furnace. What is 
wanted is economy with daylight, and when-the public learn that 
this is possible, they may demand it. The common belief that what 
answers in one country will answer in another accounts for the 
many failures on either side-of the Atlantic of apparatus that does 
well on the other.: Unfortunately, Americans are, more than most 
people, tied to their own methods, and will not see that these are 
unsuited to other conditions. Boiler makers can hardly be blamed. 


Their business is chiefly to make and sell boilers. The fault is with . 


those engineers who have not insisted upon the boiler makers 
guaranteeing to put their goods to work smokelessly and econo- 
mically, or who have not seen to the matter for themselves. Know- 
ledge of chemical laws is surely sufficient to-day to enable the 
demand to be made that engineers, above all others, should be 
familiar with euch of them as lie at the very basis of the whole 
fabric of power engineering, in place of weakly shielding them- 
selyes behind the faulty practices imported from other conditions. 


W. H. B. 
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NOTES. 


Union is ——?—The American trades unionist is being 
met with in the electric wiring business of Chicago, but, judging by 
some remarks which appeared in a recent issue of the Western 
Electrician, his tactics are not quite so well known over there as 
they are on this side of the briny. Our contemporary, a few 
months ago, in discussing the relation of electrical workers and 
gasfitters in installing piping for interior wiring, presumably not 
knowing of the trouble that tas frequently arisen here, remarked, 
“ If the gasfitters are correct in principle, why cannot the carpenters 
step in and say the wireman must not bore a holeina joist?” This 
was, we are told, an assumed “case of such extravagance that its 
absurdity would be patent to all.” But our contemporary has now 
come across the real thing, and beiabours the unions accordingly. 
It seems that a strike was called in the new Marshall Field retail 
building, in Chicago, which was the upshot of a contention between 
the members of two loving brotherhoods, viz, the Brotherhood cf 
Carpenters and Joiners and the Brotherhood of Electrical Workers, 
as to which organisation has the right to put up moulding covering 
electric wires in buildings. We agree with our exchange that it isa 
thousand pities that such entirely unnecestary contentions as this 
should be allowed to interfere with needful industrial operations. 
It is but mere common sense that a wireman should be permitted to 
do his own work, which, of course, must include putting up the 
mouldings, and if only unions would content themselves with look- 
ing after what are really their members’ interests, instead of 
indulging in these petty interferences and squabbles, it would be 
better for all concerned, unless, perchance, it be that, as a result of 
this internecine warfare, they cut each other’s throats, and so leave 

the employer unmolested. = 


Education by Correspondence.—Special winter courses 
in various sections of electrical and mechanical engineering science - 
have been organised by Prof. Jamieson, of Glasgow. Those who 
wish to study engineering, but are unable to attend classes, should 
find this system very. useful; it has attained remarkable popularity 
im America. Particulars will be found in our advertisement pages. 


Electricity Supply Statistics —The Board of Trade 
has issued returns of the capital expenditure, profits, and other 
details relating to the working of electricity supply undertakings 
both by companies and by local authorities during the year 1900. 
The total number of authorised companies supplying electricity in 
the United Kingdom was 47, of which 16 were in London, It. 
appears that “the total capital authorised at the end of the year” 
was £10,744,944; the “total called up at the end of the year” was 
£7,619,466 ; while the loan capital borrowed was £3,180,680. The 
total expended at the end of the year was £10,954,188, The total 
receipts during the year were £1,383,779; and the net profit for the . 
yéar is given as £321,880. The return of undertakings belonging. 


to local authorities shows that they number 165, of which 12 are 
in London. In most cases the figures are brought down to March 
Sist, 1901. The total capital expended by local authorities was 
£14,943,122, and the receipts for the year £1,661,760. The gross 
profit, “before providing for interest, sinking fund, &.,” is given 
as £604,032 ; and the profit, “after deducting expenditure on main: 


tenance and interest on | ans,” as £206,453, but “after providing — 


for interest, sinking fand, &c ,” there remains a loss of £102,931, 


A Misconception.—A curious incident has occurred in 

’ connection with our description of the “Omuigraph” in a recent 
issue. ‘On the Same page, and partly overlapping the illustration of 
that a us, was a figure showing the “Travelling Lamp ” of 
Messrs. Lautie. In a recent number of La Hmergia Electrica we 


a note regarding the Omnigraph, accompanied by 67th thes: 
figures, just as they appedred in. our page; no mention is made of — 


the travelling lamp, and the readers of La Energia haye pro- 
pp lina considerably worried by the endeavour to trace ‘the 
connection. 


Electricity in the Navy.—lIt has been decided by the 


Admiralty to adopt the parallel system of running dynamos on 
board Navy ships, and that the voltage at dynamo terminals will 


in future be 105 volts. 


Cables in War Time.—Tord Reay, the President of 
the Institute of International Law, has provided the Brussels 
correspondent of the J/orning Post with the text of the resolutions 
passed on Tuesday by the Institute respecting submarine cables in 
time of war. They. are as follows:— 

“1. The submarine cable connecting two neutral territories is 
inviolable. 


“2. The cable connecting the territories of two belligerents, or two | 


portions of the territory of one of the belligerents, may be cut any- 
where except in the territorial sea, or in the neutralised water 
dependent on a neutral territory (neutralised by treaty or by 
ee conformable with Article 4 of the recolution of Paris, 


“3. The cable connecting a neutral territory with the territory of 
one of the belligerents may in no case be ft in the territory, or 
neutralised sea dependent.on a neutral territory. In the open sea 
such a cable may only be cut if there’is an’éffective blockade and in 
the limits of the line of blockade. This cable mgy always be cut 
in the territory and in the territorial sea of the enemy up toa dis- 
tance of 4 miles from the ‘laisse’ of the low tide. 

“4, The liberty given to a neutral State to transmit telegrams 
may not degenerate into a disloyal and manifest assistance of war 
given to one of the belligerent parties.” _ 


English-French Telephones.—A Parliamentary paper 
has just been published containing the convention regulating the 
telephone service between Great Britain and France, which was 
signed at Parison July 29th of this year. The convention, which 
is signed by Sir Edmund Monson and M. Delcassé, consists of 14 
articles fixing the unit adopted for the collection of charges and 
duration of communications—a conversation of three minutes— 
the scale of charges, and the duties of the two administrations to 
whom will be entrusted the erection and conduct of the telephones. 


Personal.—Mr. A. W. Ackermann, A.M.I.C.E., M.S.L., 
who hasbeen practising as an engineer and architect in Cape 
Colony for 26 years, the last six being in partnership with Mr. W. 
Adamson, as Messrs, Ackermann & Adamson, has just dissolved 
partnership, and is returning to England for some time. His 
business address is now 47, Victoria Street, Westminster, 8.W. 

The Dundee Advertiser says that Mr. George Balfour, of Messrs, 
Lowden Bros. & Co., Dundee, has been offered, and has ‘accepted, 
an appointment with an eminent firm of electrical, mechanical, and 
civil engineers in London, atasalary of £1000 perannum. Mr. 
Balfour is at present consulting engineer for the electric lighting 
of Broughty Ferry. 


Appointments Vacant.—A junior assistant is wanted 
at Hanley electricity works, at £100 per annum; the Croydon 
County Polytechnic has a vacancy for the post of the head of the 
Department of Electrical Engineering; an assistant engineer is 
wanted at Luton Electricity Works at 28s. per week; a shift engi- 
neer for Paisley at 35s. per weeki; engineer in charge at Wim- 
bledon at £78; and a shift engineer for Southpori, “See “ Official 
Notices” to-day. 


THE CENTRAL STATION ENGINEER. 


Mr. A. P. DrysurcH, of Bradford, has been appointed chief 
assistant electrical engineer to the Dewsbury Corporation. 

On September 23rd Mr. Frank ScHoFrExp, clerk to the Staly- 
bridge, Hyde; Mosvley and Dukinfield Tramways and El otricity 
Board, was presented by the officials and staff-engaged on this 
scheme with an oak writing table, on the occasion of his marriage. 
Mr. Aur. H. Grspines, the Board’s consulting engineer, made the 
presentation on behalf of the staff. 
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NEW COMPANIES REGISTERED. 


W. T. Skelding & Co., Ltd. (74,817.)\—This company was 
fogistered on September 8th, with a capital of £10,000 in £1 shares, to carry on 
the business of electrical installation and general engineers, mechanical 
engineers, metal workers, manufacturers of electrical fittings, apparatus and 


machinery, manufacturers of forgings, castings, and apparatus for electric — 


lighting, power transmission and other purposes, &c, he first subscribers 
jeach with one share) are :—R. Moore, maragin Collis Street, Amblecote, 
Staffs.; Miss M. A. Moore, Collis Street, Amblecote ; A. Homfray, solicitor, 
Brierley Hill; W. Jd. Cartwright, clerk, Talbot Street, Brierley Hill ; Mrs. A. B. 
Cartwright, Talbot Street, Brierley Hill; Miss. M. Walker, High Street, Crad'ey 
Heath, Staffs.; and H. Thorneycroft, agent, High Street, CradleyHeath. No 
initial public issue, The number of directors not to be less than two nor 
more then . the firstare W. T. &kelding and G. W. W, Adams; qualfi- 
gation, £250, 
Barn’s Patent Tram Car: Lifeguard Syndicate, Limited 
(74,850).—This company was registered on September 12th, with a capital of 
in £1 shares, to acquire the benefit of all patents obtained by, or on 
behalf of R. 8. Burn, in respect of a safety guard for electric tramcars and the 
like, to manufacture and dealin such guards, and to carry on the business of 
jronfounders, electrical and general engineers, smiths, &c. The first subscribers 
{each with one share) are :—R. 8, Burn, £6. Caroline Street, Hull, J. A. Brown, 
Ashburnham, Newington, Hull, bank manager; H. Colbeck, 255, Anlaby Road, 
Hull, solicitor; J. W. Powell, Milton House, Hull, valuer; J. B. Walker, 13, 
Linnaens Street, Hull, chartered accountant; J. Watson, 601, Anlaby Road, 
Hull, surveyor; and C. Colbeck, 225, Anlaby , Hull, gentleman. No 
jnitial public issue. The ber of direct is not to be less than five nor 
more than ten; the first are R. 8. Burn, J. A. Brown, H. Colbeck, J. W. Powell, 
J. E. Walker, and J, Watson; qualification, 100 shares. Registered < ffice, 12, 
Bowlalley ane, Hull. 


British Prometheus Co., Ltd. (74,889).—This company was 
registered on September 17th, with a capital of £4,000 in £1 sharer, to acquire 
certain patents relating to improvements in electrical resistances and in the 
manufacture thereof, and in electric cooking, frying or roasting apparatus and 
heating devices, to adopt an agreement with L.M. Waterhouse, and to carry 
on business of manufacturers of ard dealers in electrical heating and cook- 
ing apparatus and accessories, manufacturers of electrical apparatus, fittings, 
machinery and accessories, &c. The first subscribers'(each with one share) 
are:—H. Skipworth, 41, Lithos Road, Hampstead, N.W., electrical engineer ; 
R. Crampton, 110, Cannon Street, E.C., engineer; T. W. Harvey, 18, Blewitt’s 
Cottages, Rainham, Esecex; E. Sheppard, 76, York Road, Southend, electrical 
engineer; C. E, Gunner, Elmbank, Kemble Road, Croydon, electrical engineer; 
G. H. Collins, Weybourne, Chatham Road, Kingston, engineer; and J. D. 
Morrison, 9, Chestnut Road, Kingston, clerk. No initial public issue. L. M. 
Waterhouse & Co. are the first managers. z . 


Bray, Markham & Reiss, ‘Ltd. (74;871).—This company was 
registered on September 15th, with a capital of £5,000 in £1 shares, to carry 
on the business of electrical engineers, contractors, manufacturers, &c. The 
first subscribers (each with one share) are :—E..N. Bray, Manor House, Shere, 
Surrey, electrical engineer; F. R. Markham, Morland, Penrith, Cumberland, 
electrical engineer; F. E. Reiss, Swyncombe, Henley-on-Thames, electiical 
engineer; S. EK. A. Reiss, Swyncombe, Henley-on-Thames, gentleman; 
F, Markham, Morland, Penrith, Cumberland, J.P. ; R. M. Bray, Manor House, 
Shere, pe K.C.; and C. F. Lloyd, 4, Crown Office Row, Temple, barrister. 
No initial publ: 
more than five; the first are E. N. Bray, F. R. Markham, and F. E. Reiss; 
qualificaticn, £200; remuneration, £150 each per annum. 


OFFICIAL RETURNS OF ELECTRICAL 
; COMPANIES. 


Newcastle-upon-Tyne Electric Supply Co., Ltd., (27,997).— 
Particulars of mortgages and charges. On September 4th this company regis- 
tered £3,400 debentures (84 of £100 each), being part of a series created on 
October 8rd, 1901, to secure a total tum of £250,000. Property charges: the 
undertaking and preperty of the comment: geome and future, including 
Uncalled capital. ‘there a:e no tiustees. Total amount previously issued of 
fame series, £127,300, 


Siemens Bros. & Co., Ltd., (14,777 C).--This company’s 
annual return was filedon June 12th, when ihe entire cspital of £600,(00 in 
120,000 shares of £5 cach had been taken up and paid for in full. Mortgages 
and charges, £150,000. 


Mexico Electric Tramways, Limited (56,932).—This com- 


pany’s anual return was filed on July 2nd, when the entire capital of £1,0€0,0C0 
im 500,000 ordinary and 500,000 preference sherés of £1 each had been taken up. 
41 per share has been called up on the preference, resulting in the receipt of 

500,000. £500,000 is considered as paid on the ordinary thares. Mortgages and 
charges, £400,000, 

Langdon-Davies Motor Company, Limited (55,830).—This 
company’s annual return was filed on August 14th, when 16,100 preference and 
49,274 ordinary shares were taken up out of a nominal capital of £70,000 in 
20,000 preference and £0,000 ordinary shares of £leach. £1 per share has been 
called up on 17,907 shares, resulting in the receipt of £17,007. £47,467 is con- 

sidered as raid. Mortgeges and charges, 24, 


—— 
CITY NOTES. 


Willans & Robinson, Limited. 


Tur directors’ report which comes before the meeting at Rugby on 
October ist says that the accounts for the half-year ended June 
80th, 1902, show that after writing off as depreciation of plant, 
dc, the sum of £4,804 4s, 10d., and paying interest upon debenture 
Stock, the balance to tke credit of profit and loss account at the end 
of the half-year (including £76 
£23,449 13s. d. Out of this the directors propose that dividends 
be paid at the rate of 6 percent. per annum upon the preference 
shares, and 10 per cent. annum vpon the ordinary shares, 
amounting in all to £26,666 8s. The amount payable to directors 
4 accordance with the articles of. association, and with the resolu- 
tion of October 2nd, 1901; is £919 7s. 2d., leaving an available. 


ic issue. The number of directors is not to be less thanitwo.nor 


Vis. 2d. brovght forward) is. 


balance of £5,863 18s. 7d. From this the directors p to carry 
£475 to the reserve fund, in accordance with Article 112 of the 
articles of association, leaving a balance of £5,388 18s. 7d. to be 
carried forward. The directors are glad to state that since the date 
of their last report the Admiralty has ordered Niclausse boilers for 
two more first class cruisers (H.M.S. Carnarvon and Devonshire), 
making four of this class ia all, and mcre recently, Niclausce boilers 
for a new battleship have been ordered, thus bearing out the pre- 
viously-expressed expectation that tke merits of the boiler must 
soon receive fuller recegnition. All these boilers, aggregating 
(with those of two small vessels not in« luded in the above) about 
100,000 u.P., are being constructed under license from this cor- 
pany, pending the completion of the new boiler works at Queen’s 
Ferry. In the directors’ report, issued 12 montks ago, it was 
pointed out that after certain writings off, there remained in the 
share premiums account the sum of £3,691 14s.10d. Other later 
receipts from the same tource raised the total sum disposable to 
£40,052 14s. 10d. Of thie, £20000 was carried to the reserve fund 
in the eecond half of 1901, ana the fc llowing further accounts have 
been written off against the balance, viz., £7,431 14s., expenses of 
the late istues of shares and debenture stock, including the £5,000 
given as a bonus on the old stock raid off, this being the condition 
of repayment; £193 11s, 6d., a small amount slanding against 
rome old experiments in connection with the Niclausse boiler; 
£2,000, on acecunt of experimental woik upon gas. engines (which 
promises very favourable results); £1,€50 93, the final charges in 
connection with the removal from Thames Ditton, which is now 
complete ; £2,504 5s, 5d., special Exhibition expenses ; and asum of 
£1,961 14s, 9d., being the ccst to the company of a very unusual 
and extraordinary accident in an electric light station, which 
caused the entire destruction of a valuable engine, an occurrence so 
unprecedented and exceptional as, in the cpinion of the directors, 
to justify its being paid for out of the fund. A balance of 
£4,311 O03. 2d. remains to be carried forward. The fire insurance 
fund of £25,000, required to be established by the new trust deed, 
which in the directors’ opinion amply safeguards the company 
against fire risks, bas bcen formed from the old debenture sinking 
fund and fire insurarce fund, 


Dick, Kerr & Co., Ltd. 


Tux report for the 12 months ended June 30th last, to be sub- 
mitted to the meeting on the 29th inst., states that the profits 
earned duriog the 12 months amount to £103,758. Out of this bad 
to be paid debenture and loan interest and trustees’ fees, and there 
has been reserved the sum required to provide for the premium 
payable on the redemption of the present debenture stock. These 
absorb £6,683, leaving a balance of £97,074, to which must be added 
the profits brought forward from last year, viz., £27,793, making 
a total of £124,868, which it is proposed to appropriate as follows :— 
In payment of a dividend of 5 per cent. per annum on the pre- 
ference share capital, £6,000, (the proportion of this dividend to 
December 31st, 1901, has already been paid) ; to carry one-fifth of 
the remaining profits to reserve fund as required by Clause 24 of 
the trust deed securing the debentures, £18,215; further sum to 
this reserve, £21,785, making £40,000 ; to pay a dividend of 10 per 
cent. and a bonus of 20 per cent. on the ordinary share capital, 
which will be about £48,000; to carry forward the balance of 
£30,868. Since the last report important contracts have been 
carried out for the construction and equipment of several electric 
tramways both at home and abroad; and these various works have 
given satisfaction to the company’s clients. The resolutions for 
acquiring the shares of the English Electric Manufacturing Com- 
pany, Ltd., which were set outin the circular of July 21st last, were 
duly passed, and the exchange of the shares will be carried out in 
due course. Steps will be taken to acquire the few cutstanding 
shares, and arrangements will be made with the debenture holders 
of both companies at an early date. 2 


Official Announcements re Companies. 


At the end of three months the following companies are to be 


struck off the register, unless good cause is shown to the 
contrary :— 

Adams Electrical Generator Co., Ltd. 

British Electric Railways, Ltd. 

H. & H. Accumulator Syndicate, Ltd, 

Hawley Smokeless Economiser Furnace Co., Ltd, 

Middle:ex and Hertford Electric Lighting and Power Co., Ltd. 

Seaside Electric Laundry Co., Ltd, 

Smoke Preventer and Fuel Ecoromiser, Ltd. 

Volt Electrical Co., Ltd. 

West of England Electric Installation Co., Ltd, 

World Gas and Electric Syndicate, Ltd. 


Caleutta Electric Supply Corporation. — The 
directors have declared an interim dividend for the half-year ended 
June 30th last at the rate of 6 per cent. per annum, payable on 
November 15th next, ; 


Stéck Exchange Notices,—Application has been made 
to the Committee to appoint a special settling day in:—-Colombo 
Electric Tramways and Lighting Company, Limited—£120,000 
5 per cent. firat mortgage debenture stock. The Committee has 
appointed Wednesday, October Ist, a special settling day in Isle 

Thanet Electric Tramways and Lighting Company, Ltd.— 
£150,000 4 per cent. debenture stcck, and has ordered the same to be 


quoted in the Official List. 
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Folkestone Electricity Supply Co.—The directors 
have declared an interim dividend at the rate of 4 cent, 
annum on the ordinary shares in respect of the -year ended 
June 30th last. 


Direct Spanish Telegraph Co,—Dividend at ihe rate 


. of 10 per cent. per annum on the pref. shares, and an interim divi- 


dend at the rate of 4 per cent., free of income-tax on the ordinary 
shares, both for the half-year ended June 30th, 1902, and payable 
on October Ist, 1902, 


TRAFFIC RECEIPTS. 


Receipts for Miles 
| Total todate. | Miles 
Company. 
| | oF (Thle| Last 


Blackpool and Fleetwood| ,, 20| 1,144 | +186 
Bristol Trys. & Car. Co.| ,, 19 | 4,820 | +691) — 
British Elec. Trac. Co, :— 
Devonport ..  ..| 4», 12) | + 15,998) + 
Dudley—Stourbridge.. » 12, +180 | 27,555 | + 3,588) 1 
Gateshead ale 


Blackburn Corp. Trys. .. |Sept. 19 155 + 8} 21,834 | + 8,744 | | 
16,418 | — 536 | a 


» 12) 874 | +249 | 26,893) + 4,694 | 11 
Gravesend 284 — 1,858; | 
Greenock—Pt.Glargow| ,, 12> 609 +864 18,474) 411,287, 7 
Hartlepool - .. 297 + 24 9,507 + 1,182) 
Kidderminster... ..| 12 163 +18) 4,688'4+ 12) 4 
Merthyr .. on 12. 204 88 7,452 — 1,880 38 
Middleton » 22; 85 — 7,798 | — | 
Oldham—Ashton | 12) 691 | 19,501 961 8 
Potteries os 12) 1,628 | +140 | £8,472 + 2,069 | 
Southport ew | 12, 888 | +120} 9,582! + 8,896 | 
South Staffordshire..| ,, 12 716 | —166 | 28,°95|— 261 21 
Swansea .. ee 586 | — 6) 17,489 + 1,118} 
Taunton .. oe | 77 | — 84 2470'— 159; 1 
12) 426 | +108) 11,056 + 1,288 | 
olyerhampton Dist.|- ,, 12) 9889 | +215/ 6,971| + 4,604 | 1 
Rothesay... 201 | + 1,003 | 800, — 
‘Weston -super- Mare.. | — | & 
Central London Kailway| ,, 20 6,824 +451 | 75,887 + 6,246) 6 
City and 8. London Ry.| ;, 21 2,851 | +811 | 88,216, +10,945 | 
Doncaster Corp. Trys. .. 16; — 
Dover Corporation Trys. ,, 20, 251 |— 5| 8,531 + 180 8 
Dublin United Trys. ..| ,, 4,706 +186 €0,869/ + 105) 46 
East Ham Tramways 20) 5% +181, — | — 6 
Glasgow Corp. Trys. ..| 4, 20 12,936 —1,022) 192,465 | — 8,933 56 
Liverpool Overhead Ry.| ,, 21/| 1,514 | —51| 19,882/— 1,199 63 
Sunderland Corp. | 1,120 14 173 | 17% 
{ 


* Compared with the corresponding period of 1901. 


STOCKS AND SHARES. 


Wednesday Evening. 


Depression still characterises the markets of the Stock Exchange, 
and the tendency all round the House is disposed to lower prices. 
Consols are fluctuating to an unusual extent, and the renewed flat- 
ness of American rails increases the apprehensions which are gain- 
ing ground as to the financial stability of Wall Street and its 
“ bosses.” Home railway securities of almost every class are again 


steeped in pessimism, while business in industrial shares is more or. 


less stayed pending developments in the banking worlds of both 
hemispheres. Nor do the mining markets add any strength to the 
general note of dulness, and the incidence of the new nineteen-day 


account is regarded with all the traditional dislike ineeparable to 


these lengthy settlements. Moreover, the reported fresh taxation 
of the Transvaal is being used as a lever to depress prices,, On the 
other hand, investors are not selling theirsecurities. The electricity 
supply and the telegraph se:tions show this clearly enough, for 
prices in both are well maintained, and what is still more satisfac- 
tory, the dealers in the former market are far from complaining of 
any lack of business. 

Several of the provincial electric lighting companies are making 
their dividend announcements, and this, perhaps, accounts in some 
degree for the improvement in this department to which attention 
was directed a fortnightago. The Folkestone Electricity Supply 
is about to distribute an interim dividend at the rate of 4 per cent, 
per annum, and the price of the shares is 6, the 4} per cent. 
Debenture stock being 1034, and a cheap investment. There is a 
mere bagatelle of the stock, £50,000 to be exact, so that to pay the 
annual interest, only £2,250 is required. Urban Electrics are £3 
for Ordinary and Preference: there is a call pending in each case. 


Hove Electrics keep at 74, while Oxford Ordinary are 54 ¢a divi- 
dend, and the 4 per cent. Debenture Stock is par. Bournemouth | 


and Poole Ordinary and Preference are 124 and 10 respectively, 
the former éarrying its dividend at the time of writing. 


_ Brush shares continue dull, and this week it is the turn of the 
Preference to decline. The weakness may be due in some degree 
to few sales which have been made by people who did not exchenge 
their shares for British Electric Tractions. Blackheath and Green. 
wich, amongst the lower-priced shares, show a small recovery, and 
are talked better. It is said that the company is doing much better, 
but the tip, let it be pointed out, is only a market one. London 


Electric Preference have moved up 3, and are again at a fraction 


over par. 

Tn the list of “ heavy” electricity supply shares there is not g 
single alteration to quote, but business, as mentioned above, is fairly 
good, and the trade moves in bota buying and selling directions, 
so thatthe market keeps in a remarkably healthy state, 

Buying orders are in a majority so far as the Miscellaneous List 
is concerned, although quotations are practically unchanged, 
Nevertheless, General Electric Preference commanded 108, and 
India-Rubber shares 21}, both prices being over the medium, 
British Aluminium Preference, however, are weak, and have lost 
10s., while a seller of Cromptons the other day was unable to get 
more than 24, the lowest quoted price, for his shares. Willans and 
Robinson Ordinary are steady at 94, tLe dividend declaration of 
10 per cent. not affecting the price of the shares. I+ was generally 
expected that the 10 per cent. rate would be maintained. The 
company’s report shows a balance of £33,499, besides an amount of 
£4,804, which is set apart for depreciation. British Insulated Wire 
Debenture stock is 102° to 105. Westinghouse Preference are a 
good market at 6}, acd the Debexture stock stands at 104. 

In sympathy with the rest of the unhappy home railway market, 
Central Londons are a trifle easier, but there is no quotable change 
in the official prices. Great Northern & City Preferred “A” 
shares are a trifle harder, and the price is back again to 83. Metro- 
politan District has slipped cown to 373, but Metropolitan Con- 
solidated at 85 now stands at the highest price of the current twelve- 
month. It is whispered that part of the Yankee group which’ 
controls the District Company is not averse to pursuing a- course 
somewhat similar to that which they employed when they. bought 
up District stcck. At all events, those who took advantage of the 
suggestion to buy ‘Mets ” which we ventured to offer a little while 
ago, need be in no hurry to secure their profit. 

A cloud of dense secrecy seems to hang over the arrangements 
with regard to the coming London to Brighton Electric Company, 
Those people who thought the scheme was dead have reckoned 
without their host, for we are able to state that active survey 
work will probably be started in about a week’s time, and the 3s, 
electric service to Brighton may, after all, turn into an accom- 


plished fact. 


Globe Telegraph and Trust Ordinary have recovered from the 
elight dulness which beset them last week; but, apart from this 
improvement, and one of 10s. in Great Northern shares, the tele- 
graph list is a little dull, Anglc-Americans are, of course, weaker 
upon the flatness which prevails in New York; we say of courte, 
only because the market always puts down the stocks under such 
circumstances, although any violent movements should naturally 
assist the company’s returns, There are, however, still several 
sellers of the Preferred stock in the market, and until a few more 
thousands of Anglo “B” are placed in surer hands the price is 


‘not likely to recover. 


‘The upward movement ‘in Telegraph Debenture stocks makes 


further progress. Halifax and Bermuda Cable Debentures are a 


point higher, attention having been directed to these by the appear- 
ance of the company’s report mentioned last week. West Coast of 
America 4 per cent. Debentures are better to the same small extent, 
but there will probably come a hardening of values all round when 
money matters grow more normal, and an all-round rise of five 
pcints, or thereabouts, is quite likely. Despite the low prizes of 
Consols and kindred securities, there is a dearth of good 4 per cent, 
investments of the gilt-edged type, and how the telegraph depart- 
ment has stocks to meet this demand we detailed in tabulated form 
a week or two ago. 

Anglo-Argentioe Trams are receiving a good deal of attention, 
and the price is better at 4g. For this the dividend of 2s. per 
share declared the other day is to some extent responsible, but the 
exchangeability of the shares into others of the Preference class 
next January has been brought into prominence the last few days, 
and the rise helped thereby. There is nothing new in these terms, 
but apparently they have been overlooked, and their recognition is 
causing the shares to be favourably regarded by the public 
London United Tramways issues are unaltered on the week, but 
buyiog orders of Perth Electric (Western Australia) 5 per cent 
Debenture stock has put the price to 103—104. Calcutta Trams 
are 7}, and the traction market as a whole is only moderately busy 
The same remark may be applied to the telephone section, where 
prices are all the eame.as they were when we last wrote. 
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nae’ 


Om 


’.67,100 | African Direct 4% Debs. 
ndon : 25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 ... 
ction 119,7002) Amason Telegraph 5 % Debs., Nos. 1 to 1,250 Red. 
788,840 | Anglo-American a 
not $,105,580 Do, do. 6% Pret 
1,841,2  Bterling 4 Btock 
List 16,000 | Ouba Telegraph 
6,000 Do. 10 Pret. ... 
12,931 | Direct Spanish Telegraph _... 
and 6,000 Do. do, 1 
ium, 60,7102) Direct United States Oable ... =... 
> get ? ~~ Nos. 1 to 1,200, Red. 
wad 00,009 | Hastern Telegraph, Ord, Stock 
1,955,565 Do. 84 % Pref. 
mot 1,534,645 Do. 4% Mort. 
rally 300,000 | Hastern Extension, Australasia, and Ohina Telegraph 
ot of 30,0002 Eastern and South African Telegraph, 4 % Mort. Deb. 
aid 200,0 Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 
180,227 | Globe Telegraph and 
ket, ern sos” eee 
ange 70,000 |{ Halifax and Bermuda Cable, 44 % 1st Mort. Debs., 
wan ‘ within Nos. 1 to 1,200, Red. 
17,000 ‘Telegraph eee eee 
etro- 100,0007| London Piatino-Brasilian Telegraph, 6 % Debs. .... 
Con- 72,680 | Montevideo Limited, los. 1 to 72,680 ... 
elve- Do. do. 5 % Pref., Nos. 1 to 86,492 
4 : National Telephone, Pref. Stock 
ae 1,966,667 Do Def. Stock 
15, Do, 6 & Oum. 
ught 15,000 Do. 6 % Oum. 
f the | Do, 5 &% Non-cum. Srd Pref,, 
vhile 3,000,0002 Do. 83 % Deb. Stock Red. 
371,508 | Oxi tal Telephone ad lee, 10 171,504, tally paid 
rents 171,504 en an os. 1 tol 
; Pacific and Buropean Tel., 4 % Guar. Debs., 1 to 1 tes 
pany. 11,839 Reuter’s ee see see coe 
oned 9,303 | Bu 
e 3s, Oum. —40,000 
179,9472 Do. 
15,609 | West African Telegraph, Shares __... oes ons 
80,008 | West Ooast of America, Nos. 1—30,000 and 53,001—53,008 
. the 150,007} Do. do. 4 % Deks., 1—1,500 gua. by Bras. Sub. Tol. 
this 207,980 | Western Telegraph, Ltd., Nos. ° 
tele 75.0002 Do 5 &% Debs. 2nd series, 1906 
aker 400,000 Do. do, 4% Deb. Stock Red. 
ioe 88,321 | West India and Panama 
h 94,563 Do. do. do. 
4,669 Do, do, do. 
rally 80,0003 Dr, do do. 5 & Debs., Nos. 1 to 1,800 
veral 
more 
ce is Blackheath and Greenwich Dist. Electric Light, Ord. 

: 44% 1st Deb. Stock, Prov. Certs. 
Charing Oross and Strand Blectricity ly 
pear- do. do . 44% Oum, Pref. 
st of Do. do. “City Undertaking” 44 % Cum. Pref. 
tent, Do. Red. ... as 

Chelsea Electrici Supp eer eee 
do. do. Deb, Btock Rea 
: five City of London Electric Lighting, Ord. 40,001— 110,595... 
es of 6 &% Onum. Pref, 40,000 ... 
cent, Do, 5 % Deb. Stock, Scrip. (iss. at £115) all paid 
part- Do. 43% 2nd Deb. Stock, Prov. Certs., all pai 
fora County of Lond. & Brush Prov. ‘Elec. Ltg., Ord. 1—40,000 

Do. do, do. 00: 

Do. Deb. Stock, Prov. Oerts (all paid) Rd. ... 
ition, Edmundson’s Elec. Oorp., Ord. 
s. pet Do, do. 6 % Oum. Pref. 
class Dow — 4 % Deb. Stock 
days, London Electric Bupply Oorporation, Limited, 
arms, do, do, 

Debenture Btock 
, but Do. 84% Mort. Deb. Stock Red. ... 
cent. Hill Mlectric Ligh 
‘rams St. James’s and Pall Electric Light, 
busy: Do, 7 % Pref., 20,081 to 40,080 

Smithfield Market Elect. 

Do. do. 
South London 


SEB 


Business 
Highest.| Lowes 
98 —102 
34— 44 eos 
70 80 vee eee 
47 — 50 
91 — 93 933 | 92 
4 e eee 
964 oes 
54— 65 eee 
13 — 14 
24— 34 eee 
7 8 eee 
11 
100 —103 ose 
124 —129 1273 | 124 
90 — 93 | 928] 904 
124— 123 12§ | 12% 
107 —110 1084 | 108 
99 —102 oe eee 
101 —104 % eee ees 
94— 10 93 | 96 
134— 132 
26 — 27 en 
100 103 se eee, 
101 —105 
1 
93 — 95 | 95 | 92% 
55 — 57 57 55 
12 — 13 123 
11 — 12 
96 99 963 eee 
102 —106 eee 
i- 1 eee 
99 oe 
110 —120 eee 
43— 52 oes eee 
101 —104 ee 
4k 
oe 
98 —101 
112— 123 | 123] 112 
102 —105 
98 —101 | 1003 | 1004 
43— 
3 Ss 4 eee oor 
99 —102 
03 —106 
108 | 10,4{ 104 
103 - 108 | ... 
105 —107 | 106) | ... 
109 —I112 
9 — 10 
124 — 133 123 - 
123 —128 
103 —106 
84— 9 . 
123 | 192] ... 
111 —114 113 
107 —110 
104— 114 vee 
101 —104 
44— 5 
96 — 99 |- 974 | 962 
164 | 163 | 1513 
410 —115 
99 | 1013] ... 
194 = 143 see oe 
15 — 16 ote 
98 993 | 
1Z— oes vee 
23— 38 
ug | 113 
6— 63 
Exchange, 
Delng used aa 


q 
tte 
egtee 
or Dividends for Ductal 
the last three years, — Sept. 
100 ooo 98 —] 
Stock! 79/6 | 94% | 6s. | 47 — 4a 
Stock] 6 % | 8 | 6 % | 99 — 
Stoc! £1 6. 5s. 2s. 
| 8 18 % —1 
Stock coe eee 95 5 
10 | | 44% | 4% | 
4%|4%)4% 
20 | 84% | 88% | 38% | 103— 
100 see eee 90 = 
Stoc 7% 7% 7%, 
10 
Stock vee eee vee 107 a 
100 54% 99 
10 | 58% | 58% | 58% | a 
10 [125 % [15 % | 25 — 
25 % |10 % % | 38 — 4 
249 eee eee 101 —10 
1000/5 %|5% 93 — 9 
100} ... 60 565 — 5 
10 | 6 6 12—1 
10/6 %| 6 
5| 5 5 | 
Stock) 34% | 34 96 — 9} 
100 4 102 —106 
8|5%| 5% 
eee oer 101 —10 ? 
10 see soe 34— 
100 see eee 97 —10¢ 
100 soe oor ooe 102 
10 oor eee 3 by, 
100 | ... | 99 —103 
LY COMPANIES. 
eee eee eee 103 —106 
| 
9 % 9 % 0 % 
4 0 5%| 9— 1d 
6 6 oe =| 12§— 18 
oor ree 111 —114 H 3 
| | | a 
vee eee eee 0 
100 | ... eos |107 —110 
5 | 11%, | 12% | 10% | 10}— 11 — 
tock see 101 —104 
5 eee see 43 54 
10 | | | | 154 16 
10 = : = 
OC eee 93 —102 } 
5/7%17%17%| 
00 see eee eee 98 —101 4 
5 er soe 1Z— 2 ‘ 
00 80 — 90 i 
110,000 | Westrainster Hlectrie Suppl, Ord 18% |184% [108% 
28,141 Do. do. 5 Cum. Pref. ... con see 5 tee one 6— 64 | 
* Subject to Founders Shares. + Quotations on Liverpool Stock Zz 
stated all shares in deferred share ; ; 
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SHARE LIST OF ELECTRICAL OOMPANIES.— 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES, 


| 1690, | 1900. | 1901, |- Highes,,, Lowest” 

20,000 | British Aluminium 7 Cum, Pref. .. 3h— 44 

Do. 1st Mort. Deb. Btock Red. ws» (Stock) 83 — 88 83 — &8 

100,000 | British | 10} BH 9G 12h— 18h | 124— 138 | 1 1943 

100,000 Do. do. 6% Cum. Pref. nes 124— 13 124— 13 12% 123 

00,0001 do. . 5 Perpetual Debenture Stock ... (Stock! ... | .. (125 —128 (125 —128 1264 

100,000 Insulated Wire wee | 90 15 10 72— 72 72 |. 

100,000. do, q ‘nm. Pref ser eee vee 6 54— 6 53 
50,000 do. 44 % ist Mort. Deb. Red. .. see 100 eee eee 102 —105 1102 —105 eee 
60,0uu Lindley & Co. 8 188: to 15s. | 13s. to 15s. a 
50,000 Pref. ... nee £1 ... 6 | 16/6 to 17/0 | 16/6 to 17/0; 

105,731 | Brash Bilecl. Ord., 1 to 2 5 Nil 2— 13 i—- 

150,000 Do. Non-cum. 6 % eee ees 2 6 6 3 % 12 13 

125,0002 Do, do. 43 Perp. Deb. Btock see Stock tee see 100 —103 1100 —103 

12,0002 Do. “do 4 Deb. Stock  .., |Stock| .., | 9 — 93 — 98 
35,000 Oallender’s Oable Construction eee eee ver 5 15 15 20 % 154— 163 154— 163 16 15g 
40,000 Do. do. 5 % Cum. Pref. eee 5 coe eee 64 
Do. do. 44 1st Mort. Deb. Btock Red ... | (109 [109 —113 

1,860,014 | Oentral London Railway, | 4%|103 —106 [103 —106 | 105 | 104% 
494,098 Do. do, 4% Pref. Stock... .. [Stock] 4 %|105 —108 ‘1106 —108 | 108 | 106) 
494,993 Do, do. Def. do... vee [Stock]... 4 %|103 —106 —106 

1,350,000 | City and Bouth London Railway... |Btock! 13%| 2 72 — 74 72 — 74 723 | 72 

ist Mort. to 

100,0002 { £100, and 901 to 11,000 of £50 ee  |101 —106 %|101 —106 
99,261 | Edison & Swan Utd. El. Lgt., “ A” shares, £3 pd. 1 to 99,261 6 24 eee t— 
17,139 Deo. do do. “A” Shares, 01—017,199 .. 5| 6 2 2%) | 

844,0237 Do. do ‘do, 4% Deb. Stock Red 74 — 78 74 — 78 

100,0002 Do. do: 5% 2nd Deb. Stock Prov. Certs. all pd. | 100 ... | 78 — 83 78 — 83 

112,100 | Blectric Construction, 1 to 112,100 ... dis 2}; 6% 6% 6% 2 2 113) 
31,390 Do do 7 % Cum. Pref., 1 to $1,390... des 3 3° 

'22,5002| Do. do. 4% Perp. 1st M [Stock| | 99 —102 | 99 —102 
2%,000 | General Elec. Co. (1900) 5 Cam. Pref, .: 5 %| 5 %| 10 — | 10 — 104 10g | 

£09,000 Do. do. 4% Mort. Deb. ..;. [Stock]... {100 —103 —103 | ... 
$5,000 | Henley’s (W.T.) Telegraph Works, Ord. ... ... | | 15 20 %| 20 %| 16 — 17 | 16 — 17 16g | 164 
85,000 | Do. do. do. 43 43%| 44%)... 58 | 
48,050 Do. do. do. 44 Mort. Deb. Stock... |Stock| ... |109 —113 {109 —113 
50,000 .| India-Rabber, Gutta-Percha and Works soe 214 | 213 213 | ™ 

800,0002 Do. do, do. 4% Mort, Deb... © ... | ... {100 —108 —J03 
87,500 |fLiverpoo! Overhead Railway, Ord. ... | 10 88%) 82%) 14%] 48— 43 4g— 4} 
10,000 t Do, do, Pref., £10 paid 10 5 ter 104 103 eee 

7,500 | Parker ), Limited, Ord.,’Nos. 1 to 7,500 ... | 144—153 144— 154 
§Rosling & Fynn 6 % Pref. -- ... 4 £1 6 | 19/0 to 20/0} ... — ... 
87,350 | Telegraph Maintenance | 12 | 15 178%) 20 %| 38 — 41° 98 — 41 394 | 38 

150,0002 Do. 4% Deb. Bas. Nos. 1 to 1,500 ‘Red. 1909 1102 —105 —105 1022 | 

640,0002; Waterloo and City Railway, Ord. Stock 3% 3 %i £0 — 93 90 - 93 92 


+ Quotations on Liverpoo) Stock Exchanges. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Ord., 18—14. 


Consolidated Te 
National Electrio 


Construction and Maintenance, 
Wiring, 2—1._ - 
* From Birmingham Sbare List. 


pa,), 10— 


11. 


Bank rate of ghacket 3 per cent. (February 6th, 1902). 


@ From Manchester Share List. 


MARKET QUOTATIONS, Wednesday, September 24th. 


CHEMICALS, &c. | This week,| Last week. |Inc, or Dec, METALS, &co, (continued) | This week,| Last week, |Ino, or Da. 
Acid, Hydrochloric .. owt. g Copper Sheet BOD £69 £69 ee 
Oxalic .. o« percwt. - os ‘Bilectrolytic) Bars ee per ton £68 £68 
os ee ~=percwt, Sheets .. per ton = £76 
_ 4mmon ee owt. ee o Rod ee per ton £68 ee 
Moriate (orpial) pertcn | £8810 #88 10 we a H.O, Wire per Ib. 8d. 8d. oo 
ee per ton £80 £80 os f Bbonite Rod .. ee ee ee per Ib. oe 
Bisuly of Carbon .. .. pertop £16 £16 oe German Silver Wire oe perlb, 
« Borax £18 418 h Gutta-percha fine... .. perlb. 
Bensole (90 pergal.|. h India-rubber, Para perlb. 8/24 8/2to 3/4 aa 
(60, es 6/t Iron, Charcoal Sheets .. .. perton £18 £18 
a r Sulph ee per £19 £19 es per ton 53;94 58/74 2d. inc, 
Nitrate .. per ton £44 £24 ig to per ton} From £11 | From «11 
White Su perton #8) £31 4 »  Borap,heavy.. ..  .. per ton) 47/6 to 60/- | 47/6 to 50/- 
Solvent (90% 360°O), per 5/6 6/8 Lead, English Ingot portonl{ 5 }| dee 
9 io perton| £24 £24 @ Manganip Wire No.28 perlb, 8/- i 
ate e+ perton £86 £85 g ee perbot.| £8 15 £8 15 
aBbellac .. per owt. 109/- 109)- @ Mica (in original cases), small .. per lb.| 9d, | 84. to 9d, 
Sulphate of Magnesia .. per ton £4 10 ® per lb.| 1/910 2/9 | 1/8 to 2/9 
@ Sulphur, Sublimed Flowers .. per ton 466 £66 »  Jarge .. perl to 7/8 
Recovered .. .. per 30 #5 10 Phosphor Bronse, piain per Ib. |11$d.t0 1/2 | 113d. to 1/2 | 
 Lomp.. .. per #6 26 2 bars & per Ib. 
e Caustic (white 70%) .. per ton #10 16 #10 16 per Jb. m 1s o 
per ton) From £15 to £40 
b “Wire, in ton lots per ton £234 w toll es per 1/6 af 
b ton lots per ton £19) #59) wire, .. perlb. 17 17 
p Babbite’s metal ingots... per ton | £40 tc #140 |£40 to £140| p White Anti. 
e metal to 12") basis per Ib, 4 a, White Ant” ‘ee perton| £36 to £60 | £36 to £60 
e { ed) per ib, 5 Yarns, 3/108 Grey Cotton, on sp’ls per lb, qd. 7d. 
e Wir es perlb, qd. 74. Splyi0ibs. Russian § .. per lb, 
(solid drawn) .. per Ib. 180 ibs. Jute rove .. ij pertor; £11 15 #11 15 
Copper Bars (best selected) Der ton £69 £69 Bb, (Vielle Montagne bnd.) per tor £28 
e uminium Led, esers, James & Co., Ltd, m 
“Quotations Messrs. Thos. Bol Bolton & Sons, Messrs. hil Go | sour 
Le Messrs. Smith & Co Moser, Waller Hindley & Go, Lt 
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BRITISH ASSOCIATION, BELFAST, 1902. 


_ In our last issue we dealt briefly: with ‘the presidential address of 


Prof. James Dewar, and also with some’ of the points raised in that 
delivered in Section G by Prof. Johti Perry. Some further com- 
ments on Prof. Perry’s very enthusiastic statements will not be 
out of place in view of the importance of the matters brought 
forward. The address had much of:sound sense in it. . If we under- 
stand Prof. Perry aright, he ‘would’ tot debar a man,-who did not 
understand horse breeding, from riding‘a horse. ' Similarly, he recog- 
nises that we cannot all be Maxwells, bat he would not bar us from 
the use of mathematics. as a tool because we cannot know all about it. 
The'mere mathematician would have the-engineer know all about 


mathematics, and the engineer must then superadd engineering. 


This is illiberal. Engineers allow mathematicians to ride in 

and electric cars, though they‘may not know the difference between a 
commutator and a slide bar. ‘Prof. Perry has no praise for the 
elaborate steam engine of the college laboratory, which is fearfally 
and wonderfully made, is compound, triple; jacketed, reheated, 
simple, or superheated in a variety of permutations and combina- 
tions sufficient to damn all experimental results that it may give. 
Such an engine may perhaps be studied by a student, who will never 
see such another, and it will unfit him for real steam engines. ‘The 
Professor would stick to actualities; the actual engine is good enough 
to test, an old screw jack is good enough to deduce effi 

from. 

It is a little refreshing to find'a:man like Prof. Perry, who is not 
‘bowing down to the fetish of German methods of education. He 
would prefer our English methods to be English, not German, and 
he is right. The English pecple have not been led along the road 
to success by abstract principles; or.abstract methods of reasoning, 
so much as have other peoples. We have learned through trial and 
error. Perhaps it is this very method that has made England what 
she is. Our temperament is of the sort which tries, perhaps fails, 
and tries again ; in time comies saccess. 


Trying is, in itself, no bad thing. Asa nation we have tried often 


enough, after being apparently beaten, and have incurred Con- 
tinental contempt for our folly. Educated Germans had no difficulty 
any time the last two or three years. in showing dur hopeless case, 
but we have muddled through. . We don’t want always to be 
muddling through, and as a nation we should endeavour to be better 
educated ; but let it be education that we secure, and not merely 
iuformation of the Hochschuletype: Prof. Perry has faith in our 
race, because he evidently thinks the race has common sense, It is, 
perhaps, due to common sense thet the people of Great Britain have 
never been led by the nose by a corrupt press along paths of error, 
after the manner of the highly trained foreigner. : § 

As Prof. Perry says, when England does take hold of a business 
in earnest, she goes through with it: thoroughly. She has not yet 
seriously taken in band education:on modern lines, but when she 
does it will be thoroughly, and it will be English and practical, 


In Section A, Prof. Purser’s presidential address consisted of a- 


sketch of the Irish School of Mathematics and Physics. 


The following is a list of-the papers of more or ‘less direct elec- 


trical interest which came before one or other of the sections :— 


H. A. Humphrey—“ Recent Progress in Large Gas Engines,” 
Hon. C, A, Parsons—* Steam Turbines,” ; 
rt of the Committee on Road Traction. 
J. Brown, F'.R.S.—** An All Stations Express.” 
Puture of whe Bélephone ih the United Kingdom,” 
. E, Kingsbury—“ The Future of the Te ir 
F, Holden—* A New Magnetic Testing Instrument,” | re 
Prof. E, Wilson—* Alloys of Aluminium,” 
M. B, Field—* Some Electrical Instruments.” 
Joint discussion of Sections G and L on the Training of Engineers. ‘ 
Joint discussion of Sections A and L. (Educational) on the report on “The 
Teaching of Mathematics.” 
W. H. Booth—*t Combustion of Bituminous Fuel,” 
J. 8. Raworth—“ The Prevention of Smoke.” - . 
W.H Booth—* The Solignac Boiler,” 
H.E. Wimpers—‘ A prelimimary note on Gas: Engine Explosions.” 
Hon, R. P. Porter—‘‘ Municipal Trading.” 
P. A-hley, M.A.—“ Municipal Policy and State Control.” 
J. E. Petavel—“ Some Experiments on Radiation and Absorption: a Pre- 
limmmary Study for a Standard of Light.” 
Lord Kelvin, F.&.8.—* Animal Thermostat.” 
Dr. J. Larmor, Sec.R.S.—* On the Application of the Method of Entropy to 


kadiaut Energy.” 
Dr. J. Larmor, Sec.R.S.— The Relation of Voltaic Potential to Tempera- 


ture. 

Report of the Committee on Electrical Standards. : 
Prof, E. Wilson, F.R,S.—“* Magnetic Detectors in Space Telegraph.” 
Prof. G. M. Minchin, F.R.S.—* A’ New. Receiver for Hertzian 

Dr. E. W. Marchant—-‘ A Graphical Meshod of Determining the Discharge of 
: a Condenser through a Variable Self-induction.” 

H, F, Nalder—“ Seamless Aluminium Tube.” 

J. Butier-Burke—* Luminosity and the Kinetic Theory.” 

Prof. J. Perry— A note on Gas e Ex ‘¢ 

1 —* The Importance of Minor Details in Engineering 

ork.’ 


W. Taylor—* The Science of the Workshop.” 


Prof, 8. P. Thompson—* On the Specific Utilisation of Materials in Dynamo 


Construction.” 
Report of the Committee on Electrical Standards. 
Po: Chunder Bose—‘' Electric Response in Animal, Vegetable, and 


On the evening of Friday, September 12th, a lecture on “ Bec- 
querel Rays and Radio-activity.” was delivered by Prof. Thomson, 


- of Cambridge, who traced the history of their discovery, and showed, 


finally, how all manner of objects—the leaves. of trees, for 
example—were radio-active, so that there was hardly a piece of 
the earth’s surface that did not contain some radio-active material. 
The Professor was particularly interesting in ee to the sub- 
Stance “ thorium,” ing how, portions were continually becoming 
active, whilst active were as continually becoming dead. 


lecturing on such a subject is very great. Very 
few of the crush present had an expert knowledge of the subject. 
. The Hon. 0, A. Pazsons’s paper on “Steam Turbines,” read in 


Section G, and abstracted below, was well illustrated with photo- 


graphs of turbine vessels and installations, and some beautiful 
photographs of cavitation effects. 

Mr. J. Brown, F.R.S., explained his working model of “ all 
stations fast train” with pick-up and slip cars, and he.also showed a 
new elastic or spring e-wheel for road vehicles, which struck us 
as somewhat complicated and. dust-producing. 

Mr. Drox’s paper on “ Water Power in Ireland” was to the 
effect that this did not exist to such a large extent as is popularly 


ere was also presented to Section G the report of the Committee — 


onthe Resistance of Road Vehicles to Traction, which is too long 
to reproduce, but to which we hope to make further reference. _ 


THE SMOKELESS COMBUSTION OF BITUMINOUS 28 
By W. H. Boots, M.Am.Soc.C.E. 
(Abstract of paper read before Section G.) 


Encusmers are taught at college that combustion can only take 
lace in the presence of a sufficient supply of oxygen at a sufficiently 
high temperature. 
_ An ordinary tlass-room experiment is to surround a candle flame 
with. a coil of wire which abstracts heat so rapidly from the flame 
as to cause combustion to cease, and the flame is extinguished. This 
experiment contains the whole secret of combustion. j 
en engineers go out into the world, they find that the burning 


of coal and generation of steam are carried out upon lines which 


are quite opposed to the principles they were taught at college, and 
more upon the lines of the refrigerated candle flame experiment. 
They become aware that the daily practice of steam raising, while 

to theory, is very far from good, and they are told that it 


is not possible to 


- Most engineers acquiesce in this very lamentable state of 
affairs, and are the more inclined to do so, because, where teachers 
of engineering have been responsible for boiler arrangements, they 
are unable to find that these present any differences from the 
common herd. The modern steam boiler is, in fact, quite as 
primitivé as a common pan set directly upon a fire to boil. An 
African savage, with a gourd as his pot, places this to boil just as 
scientifically as do our professors of engineering place boilers. The 
modern boiler maker merely sells boilers. The consulting engineer, 
who ought to order their setting, accepts the methods of the savage, 
the impossibility of which, in respect of good results, he has taught, 
or has been taught at college, but has not comprehended. 

There are certain fuels which burn in situ. No flame is prodaced. 


They waste away when exposed to air, and the wasting surface _ 


becomes brilliantly incandescent. Such fuels are wood, charcoal, 
coke, or anthracite coal. 

Because of this peculiat manner of combustion, such fuels may be 
burned directly below heat absorbing surfaces, and combustion will 
be very perfect, but even with fuels of this description, a certain 
mingling into one stream of all the products of a fire may be of 
advantage, because such a fire may be of uneven thickness, and, in 
places, may admit too much air, that will serve to burn the carbonic 
oxide that has been formed where the fire is too thick. 

In other forms of fuel known as the bituminous and semi- 
bituminous coals, which contain hydrocarbons, the problem 
of industrial combustion is more difficult. In the first 
place a bituminous coal passes through two distinct processes’ when: 
burning : first the hydrocarbons, which are volatile, are distilled off 
by the heat of the bed of .partially consumed fuel into which the 
fresh coal is thrown. The hydrocarbon gases will burn with a flame 
of greater or leas length if raised to a sufficient temperature with a 
suitable amount of oxygen. While they are being distilled they 
absorb so much heat that the. solid carbon, from out of which they 
are driven by the heat, does not itself ignite. Its temperature is 
kept too low for combustion. When the hydrocarbons have been 
evaporated, the solid carbon begins to acquire heat from its position 
on the hot, fire below and soon it acquires the temperature of combus- 
tion and begins to combine with the oxygen passing by and to glow 
with its own incandescence. Its future behaviour is simply that of 


' the solid carbons first named. 


Engineers are more concerned with the: behaviour of the hydro- 
carbons, These, as explained, a with a flame of greater or lees 
length according to character and temperature. : 

“bus certain Welsh coals of a so-called smokeless variety burn 
with a short flame. This flame is short because the hydrocarbons, 
whose combustion causes the flame, are burned in a short space. 
Hence it is that, even when the boiler is placed near to the tire 
surface, these coals will often burn without smoke. - 

The long flaming bituminous coals give off hydrocarbons, either of 


such large volume or peculiar constitution that they require much ~ 


greater space in which to complete theircombustion. It 1s essential 
that this space should be of such a nature as to its surroundings, 
that the temperature of the burning gases shall be kept sufficient 
to-ensure continuous and perfect conbustion. If this be not done 


' the hydrogen may, perhaps, burn, but the carbonaceous particles will 


be separated out in the flocculent form as soot. It seems 


bable that the worse the condition, the longer will be the 
flame up to 4 certain point; that is to my, if the cooling effoct is 


burn bituminous fuel except with evolution of - 


i 


. 
- 
‘ 
supposed. 
Th 
oor 
| | 
| 
“ ¥ 
104% 
1065 
a . 
72 
A 
on r 
4 
164 
tee 
: 
oo 
eee 
38 
— 
3 - 
or Da. 

ee r. 
oe 

a 
lec, 
j 
Ms 
i 
oe 
oe 
oe 
> 4 * 
ee 
oe 
7” 


558 THE ELECTRICAL REVIEW. (vol. 51. No. 1,296, 26, 1902, 


moderate, so as not to extinguish the flame altogether, this may con- 
tinue many feet, but if the cooling is rapid, as when the gases are 
sent directly from the furnace between cold water tubes, the flame 


will be at once extinguished. Where the furnace is entirely of a 


non-heat absorbing nsture, the combustion will be rapid and the 
flame will be reduced in length. : 

It seems probable that about one-fourth only of the total 
heat capacity. is secured at the grate and the remaining 
three-fourths along the total path of combustion, and this path 
must not be cooled below the temperature proper to combustion, or 
there will be smoke and loss. 

If the various boiler settings adopted in practice be examined, it 
will be found that very scant attention has been paid to the ques- 
tion of the continued combustion of the bituminous fuels beyond the 
grate. Internally-fired boilers are well arranged ‘as regards the 
form of furnace, and the direction of flow of the gases over the 
length of the fire. Mixture of the gases is well provided for, and 
space is provided for their continued combustion beyond the bridge, 
but the arch of the furnace is water cooled, and the internally- 
fired boiler is thereby brought down from an easy smokelesspess to 
a critical position of being smokeless or the reverse, according as 
the condition of the draught and the fire may decide. As though 
to render the critical position one of certain smokiness, boiler 
makers have long persisted in placing water pipes across the flue 
tubes. These baffle and extinguish the flames, and have: never yet 
been shown to have a good effect even on evaporation. As a fact, 
they are worse than useless in this respect, and an incentive to 
smoke production, their evil effect being well seen by comparing 
the condition of the flues in Lancashire boilers with and without 
these useless encumbrances. ; : 

There is considerable difficulty in lining the furnace of a Lanca- 
shire or other internally-fired boiler with fire-brick so that the 
water-cooling effect may be prevented, because the lining would so 
much reduce the furnace diameter. This, however, should prove 
successful. 

The simple form of water-tube boiler, consisting of a number of 
inclined tubes, is set directly over the fire-grate. From every square 
inch of the grate surface the gases of combustion rise vertically 
upwards, proceed at once between the tubes, and combustion is 
promptly extinguished. Here, even if given draught and a sufficient 
total air supply, smoke is inevitable. First, there is no general 
sweeping action of the gases over the whole grate area, and there 
can be no mixing of volumes containing too much air with volumes 
containing too little. This is the fault of all boiler furnaces where 
the gases rise vertically from the grate. In the short distance from 
grate to water tubes, even a short flaming Welsh coal will not 
always sufficiently complete its combustion as not to smoke. 

Yet the ordinary water-tube boiler lends itself exceedingly well 
to a smokeless setting. In the first place, the grate requires to be 
arched over with’a fire-brick arch occupying the place of the lower 
row of tubes. The boiler itself requires to be raised about 4 ft. 
higher than the usual position, and. the gaseous products of the 
furnace having been compelled to sweep over the length of the fire, 
are turned back under a second arch which springs forward from the 
back wall of the furnace and a large combustion chamber is thus 
formed, entirely surrounded by fire-brick lining, whence the now 
perfectly burned gases escape to the water tubes. Admission. of air 
above the fire appears to be essential, as was pointed out by Wye 
Williams years ago. Thus the water-tube boiler, hopelessly smoky 
in its usually accepted form, can more easily be made certainly 
smokeless than can the usual forms of internally fired boilers. 

The usual form of water-tube boiler and its setting, so blindly 
adopted by electrical engineers, had its origin in the anthracite 
burning localities of the United States. Pennsylvania anthracite is 
so entirely carbon that it will produce no smoke under any con- 
ditions. In another form of American water-tube boiler, which is 
an outcome of more Westerly or soft coal areas, the setting is 
different, and involves more or less fully the conditions above 
described as necessary. This shows the influence of environment, 
while the failure here of the anthracite mode of boiler setting again 
points to the absurdity of attempting to employ American methods 
outside America, without proper consideration of the facts involved. 
The smoke nuisance from water-tube boilers has been so great that the 
fauit has-been laid on the principle of water tubes, whereas it is 
simply a fault of improper brick settings. 

The small tube boiler may be similarly considered. Here again 
is ordinarily found a large fire grate from which the gases rise 
directly amongst the tubes. The furnaceis approximately triangular 
in cross-section, the grate forming the base and the two sides being 
formed by the sloping walls of cold-water tubes. Such a boiler 
must inevitably produce smoke, for there is no mixture of gases and 
no attempt to-conserve temperature to the period of total com- 
-bustion. 

In the boiler of Mr. Jas. Weir, without any increase in the 
breadth of the boiler at the ordinarily widest part—the grate 
level—the tubes have been differently spread so as to form the 
usual triangular furnace by means of a single row of tubes only, and 
between this wall of tubes and the main body of tubes, space is 


formed to give a fairly commodious combustion chamber. Both - 


the walls of single tubes and the first rows of the main body of tubes 
are enveloped in fireclay blocks in order that the boundaries of 
both furnace and combustion chamber shall be of non-heat absorb- 
ing material. The gases which rise from the furnace have to pass 
over the top edge of the furnace wail in order to enter the combus- 
tion chamber in which their flow is downward, so that they may 
escape among the tubes by passing below the edge of the second 
fire brick wall. The products of combustion are'then doubled back 
‘on themselves in entering the combustion chamber, and a mixing 
action is secured similar to that in the long furnace ‘of the inter- 


nally fired boiler; the correctness of the principle is demon- 
strated by the smokelessness of the Weir boiler, and it is very 
interesting to watch through the sight holes provided for the pur- 


pose the clearing effect of the above-fire air admission. 


Smoke represents loss of fuel, but in the ordinary boiler furnace 
its prevention can only be? secured ‘by the employment of 80 great 
an excess of air that loss ensues, and usually the best results are 
obtained from a boiler when smoke isallowed. With arefractory lined 
furnace a high temperature is secured, and the flame of bituminous 
coal is shortened, so that even the long-flaming coals appear to 
complete their combustion within a few feet of the fire. 

- Where a bituminous coal is seen to. produce flames extending 60 
or 80 ft. round the fines of a Lancashire boiler, this must not be 
taken to indicate the impossibility of smokelessly burning such 
coals in a proper furnace and combustion chamber of comparatively 


_short length. The very long flame simply indicates that the cool- 


ing effect of the boiler plates has. served to prolong the flames, but 
has not been sufficient to.cool them to the point of extinction. 
Higher temperature would shorten the period of combustion, _ 

« The general correctness of the principles enunciated is exem- 
plified in the locomotive. Though surrounded with cold plates, 
the sharp draught of the locomotive boiler causes the production of 
a high fire-box temperature, but the gases from the grate pass so 
directly into the cold tubes that the locomotive form of furnace is a 
very smoky one. 

But an arch of firebrick is thrown across the box from side to side, 
springing from the tube plate below the lowest tubes, and compelling 
all the products from the grate to trayel round the higher edge of the 
arch, meeting a stream of fresh air entering at the door and com- 
pleting combustion in the upper half of the fire-box. The path to 
the cold tubes has been greatly lengthened by the arch, and the 
gases have been made to travel together and mix with air; the 
result is more perfect combustion, and a well-managed locomotive 
does not smoke when running under draught. 

Though for years all this evidence has been before engineers, it 
has apparently. had vo effect with the boiler arrangements of almost 
all modern power stations. Furst, the badiy set boiler is laid down, 
then follows the period of smoke and fines, and the aid of 
mechanical stokers, of steam blowers, and other palliatives is sought 
in mitigation of the evil. Some of these things introduce other 
evils, notably loss of economy, as noted above. Others, as 
mechanical stokers, which might be very successful under properly 
set boilers, fail under badly set boilers, and gain a bad reputation 
undeservedly. 

The whole trouble is, of course, in faulty initial design. The 
one object of modern practice seems to be the crowding of heating 
surface closely upon the fire, to the entire neglect of the production 
of the heat it is sought to utilise. 

If the many unsuccessful attempts to prevent smoke when 
burning bituminous coals be examined, it will be found that they 
fail on the point of temperature. Air admission and the mixture 
of the furnace gases has been frequently tried, but has failed wholly 
or partially because of lack of temperature. Forced draught has 


- more or less remedied many cases, because it has helped to create 


more heat per unit of furnace volume. 

Masses of incandescent brick have effected partial remedy, 
because they have assisted to transfer heat from periods of ample 
temperature to periods of insufficient temperature. Mixture of the 
gases to be burned with air, a sufficient temperature, and an 
unimpeded space for combustion to complete itself, appear to be 
the essentials, The first is neglected where the gases rise vertically 
from the grate, though the error can be subsequently rectified. 
The second can only be secured by keeping the burning gas from 
contact with heat absorbing surface for a sufficient time to enable 
combustion to become sufficiently complete. The third is what is 
neglected in all cases where heat-absorbing surface is brought too 
near the grate, and is exemplified in the cross tubes of the 
Lancashire boiler, the fire tubes of the locomotive when the brick 
arch is absent, and the water-tubes of all improperly set water-tube 
boilers. 

Unless such conditions are fulfilled the smokeless combustion of 
bituminous coal cannot be economically and certainly carried out. 


With these conditions fulfilled, smokelessness is certain. Bitu- 


minous fuel has a higher calorific capacity than anthracite where 


the proportion of ash is alike, and it will give a calorific effect just 


in proportion to its composition, but on account of the heat absorp- 
tion of its volatile half the grate or actual solid fire temperature 
may be less than half that given by anthracite, while the locus of 
heat production will be extended to the length of the flame. In 
fine, there is nothing in smoke prevention that justifies the frequent 
assertion of its impossibility, and it is lamentable that at this late 
hour engineers and teachers of engineers should stultify their teach- 
ing by practising the opposite from what they teach or are taught, 
in disregard of the obvious scientific principles that underlie the 
processes of combustion. 


THE PROGRESS OF THE STEAM TURBINE. 
By the Hon. C. A. Parsons. 
(Abstract of Paper read before Section G.) 


‘To-pay I propose to review the progress and the present position 
of the ties turbine both for land and marine work, and to con- 


sider how far it bas actually established its position as a rival of the 


reciprocating engine. 


The compound turbine commenced to be used in this country in 


1884 for driving dynamos; by 1890 about 360 such plants had been 
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set to work in size from 4 uP. to 120 E.P., the total aggregate at 
this date being 5,000 uP, ; by 1896, 600 turbo plants had been sold, 
the total aggregate at that being 40,000 u.r., and the largest 
individual plant of 600 u.P. 

At the present time 800 turbo plants have been sold, aggregating 
200,000 u.P., the largest being of 3,000 u.r. On the Continent, 
Messrs. Brown, Boveri & Co., of Baden, Switzerland, took up the 
manufacture of compound turbines in 1900, and have sold 20 plants, 
with an aggregate of 29,000 u.P., the largest beiug of 5,000 =.P. 

The British Westinghouse Company has lately contracted with. 
the Metropolitan and District Railway Company for the supply of 
10 turbo-alternators of 5,000 H.P., and several plants of moderate 
size have aleo been built ‘by the Westinghouse Machine Company, 
at Pittsburg. The total:aggregate of turbines at work and on order, 
of the compound parallel flow type, for generating electricity, in 
England and on the Continent and elsewhere, is now not far short 
of 300, 000 HP. 

The economic results of the steam turbine for the generation of 
electricity have compared favourably, with those of the reciprocat- 
ing engine; the steam consumption is generally less, and the 
running costa, notably the upkeep, expenditure on oil and attend- 
ance, are also less. There is also generally a considerable saving in 
the first cost of the plant, the housing and foundations. 

The lowest steam consumption so far recorded has been 17 3 lbs. 
per K.w.-hour, with a 1,000-xw. continuous current plant, one of 
several built for the Newcastle and District Electric Lighting 
Company ; this figure corresponds to about 10°2 lbs. of steam per 
1.HP.-hour. There seems to be no doubt that still lower steam con- 
sumptions per horse-power hour will be reached in turbines of large 
size working with superheated steam and a good vacuum. 

Several turbine plants have been tested-after being at work fora 
considerable time in order to ascertain if any increase of steam con- 
sumption occurred with age, and in all cases no observable increase 
could be detected. 

The adoption of the steam turbine system of propulsion in vessels, 
of large size, such as Atlantic liners, cruisers and battleships, will 
be attended with very considerable advantage, more so than in the 
case of smaller vessels, for the large turbines that would be suitable 


for such vessels would be cheaper to build, lighter in weight, and - 


occupy less space in proportion to power. The design of such large 
turbines presents no difficulties beyond those that have already been 
successfully disposed of in the case of smaller vessels, and the 
greater size facilitates the introduction of important refinements 


‘for reducing the coal consumption to the greatest possible extent. 


THE APPLICATION OF ELECTRIC POWER IN 
THE IRON AND STEEL INDUSTRIES.* 


By D, SELBY-BIGGE (Newcastle-on-Tyne). 


(Continued from page 521.) 


Cost oF PropUcTION. 


The author has frequently been asked another very obvious and 
reasonable question, viz., what is the cost of production should we 
adopt an electric plant in our works? In answer to this, the author 
has drawn upon a number of cases of different kinds and in different 
parts of the country, showing the rate at. which the works owner can 
generate his own electricity. These figures are taken from actual 
examples of every-day working, and are not in any way test 
figures taken for the purpose of this paper. .Taking these figures 
as a basis, it is an easy matter for a works owner, once having 
ascertained the total herse-power which will be involved in the 
driving and lighting of the entire works, to see for himself at 
what expenditure per annum he can run his works upon the new 
system. 


Cost oF Exectricrry DELEIVERED oN SwITCHBOARD. 
Test of 1894 howrs, November 17th to 23rd, 1901, Britannia Works. 


Mean current (amperes) ... 
Mean pressure (volts) ... 125 


Mean power (watts) 433,000 
Mean electric horse-power “e 580 42 
Board of Trade units .... ats 60,403 
Weight of steam per B.T.U. ids 27°52 Ibs. 
Weight of coal per B.T.U. 04 Tbs, 
Cost per B.T.U. Cost per week. 
Coal 3:04 Ibs. at 11s. 6d. per ton £47 4 0 
Water 27°52 Ibs. at 34d. 0 00963 2 8 6 
Stores oe a0 0 00995 210 0 
_ Wages 006625 1613 3. 
_ Superintendence ...  0°01192 3.0 0 
Net cost per B.T.U. 0'30065d. £75 15 9 
Interest and depreciation on £15, 060 
10 per cent, per annum . 0:099d. per unit. 


* Includes labour of keeping. 184 | arc lamps in repair., 


* Paper read before the Iron and Steel Institute at Diisseldorf, 
September, 1902. 
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Cost PEER PER Hour. 
Coal 2°27 Ibs. at 11s. 6d. per ton... ... 01395 
per 1,000 gallons 0.00718 
Stores 0°0074 
Repairs... 0.01185 
Superintendence 00089 
0°224234. 


Mean at 75 pe cent. 773. Coal per 
1°705 lbs. Water per 1.H.P.-hr., 15°4 lbs. 


The author is indebted to Messrs. Richardsons, Westgarth & Co., 
Limited, West Hartlepool, for the following information on the 
subject of the economy effected by the introduction of electric driving 
into their works. The following is a rough summary of the changes 
which have been effected :— 

These works were formerly driven by about 13 small and 
uneconomical steam engines scattered about in different places, the 
maximum aggregate 1.H.P. of which would approximately be, say, 
300 to 400. 

Steam for these engines was furnished by a battery of 12 boilers, 
and the coal consumption for the driving of the works was approxi- 

Five years ago the driving arrangement of the works was re- 
modelled by the substitution of electric motors for the various 
engines, a power house being built in a central position, and 
equipped with two boilers each'15 ft. by 10 {ft., two dynamos, 
each of about 400 1.u.P., and one small machine of about 120 H.p. 

The tools throughout the works are now giving an output of at least 
30 per cent. in excess of what it used to be, and are using 50 to 
60 tons of coal per week in the generating station boilers. 

The above facts speak for themselves with regard to the economies 
which have been brought about by the introduction of electric driving 
into the works. 

The machinery throughout was constructed by Brown, Boveri and 
Co., and 18 of the three-phase alternating current 


The cost of renewal and repairs over the period enti which the . 


machinery has been running (five years) bas been extremely small, 
certainly not 1 per cent. of the value of the installation. 
The managing director of a large engine works informed the author 


that they are now running their works on 7} tons of coal per day, 


and are employing 800 men. Their works consist of four distinct 
yards, all yards are driven from one central station, and in the old 
method a boiler would have to be placed in each department, or else 
loug lines of wasteful steam pipe. Their cost of production, includ- 
ing interest and depreciation on capital, is 0'46 of a penny per unit. 

At a shipyard on the north-east coast, using only 114 u.P., the 
cost of production of electricity has been found to be only 06 of a 
penny per electrical horse-power per hour, this figure including all 
charges, interest. and depreciation. 

At another shipyard on the north-east coast the substitution of 
electricity for steam driving shows a saving of 434 per cent. The 
figures are as follows :— 


Cost of Power per £ Wages Paid.. 


Coat anp Gas. Exxcreicrry. 


May 2, 1893, to April 24, 1894, | April 30, 1900, to April 30, 1901. 


ages * £64,885: Wages .. £126,700 
Cost of power. 2, 337 ; Cost of power 2,578 
=8°66d. per £ wages paid. =4°88d. per £ wages paid. 


’ Taking the case of another shipyard which was previously driven 
by gas engines, the author has received the following particulars :— 
¥ We have no hesitation in saying that we are getting at least 30 per 
cent. more power out of our machines since we doped electric 
power instead of the gas engines we used before. 

“ As far as the cost per B.T. unit goes, we have lately had readings 
taken, and find that last year’s works out at about 0°8 of a penny ; 
this is taking into consideration the depreciation on our plant, 


interest on capital, repairs, and in fact everything which we can ~ 


possibly put down against this account.” 

The average output would not exceed 250 to 300 u.P. 

The author is indebted to the managing director of another large 
shipyard in the North of England for the following statement :— 
“Some years ago, just about the time when we first introduced elec- 


trically-driven machines, we put in new boilers in place of the old . 


ones, and while it must be remembered that the new boilers are 


more efficient than the old ones, I would say in general terms that 


our coal consumption has been reduced by some 40 per cent., 
although the amount of machines driven electrically is now greater 
than those which were formerly driven by steam, and consequently 
the reduction may be even greater than the percentage I mention 
above.” 

In a letter the author has received from Colonel R. E. Crompton, 
he states :—“ In our own. works, which are on a somewhat extended 
scale, the substitution of electric driving for the old shafting system 
has approximately halved our bill for power ; in fact, the whole of 
the driving of the works and tools for about 1,300 men is practically 
supplied by one 120-xw. set fully loaded, and it is only when we 
are testing that-we have to run two sets of thissize, whereas by the 
old system we should have had to run two 200-H P. engines con- 
tinuously.” 

Another very interesting case, which although not in full opera- 
‘tion as yet, ! shows conclusively the enormous advantages to 


be derived works: .from their; own central power station 
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Moror. Tusts. 
Designation of machine. with Remarks, 
- Maximum, Average., = load on. ag 
Large plate edge | 35’ x 1’. g” or 1” plate, 1475 - 245 30 Cat 05" thick on 1" plate 4’ long at time 
of test. 
This machine took 295 Pp. am 
Small plate edge 15’ x 2”. A" to 2” plate. 6°33 20:1 25 | Cutting 2” plate 22” long. 
Plate straightening | 4’ 6° x 4’ 6” x 10’ x4” to 15” x 45 61 .. | 10" x 4" plate. 
‘ a", 161 ... | Plate 4’ square by 1,3,” thick: 
i4 Same plate on slow speed. sy 
: _ | This machine took P. to reverse. 
.+- | 16” x 6” girder | About 12”x6"..,. 1°45 26 7 | Cutting 12” x 34” x 4" channel. Saw 
fitted with friction gear for feed, ~ 
which prevents a heavy load. 
Panch shears & angle | 12" shear, 3” plate 385 60 10 | #” hole, 2” plate. 25 to min. 
44” hole, 7 plate #” hole, 4’ plate 885 |... if hole, late. 20 to min. 
515 | hearing io? x 
... | Cutting 3” x 3" x 8” 
Large ending machine | Knives 224” long) he 1°88 15°42 | 15 Ending 20” x 74" girder, rea; 1” flange. 
Straightener & angle 153 1155 | 10 x x 4° angle (momen- 
... Straightening 6” 6” angle 
Shafting driving six | 1” holes 2” ee 75 8 “tied six drills at work. in girder 
straightener ... | 20” x 74" girders | 12” x 6” girders | _ 3:96 69° 8 traightening 20” x 74” girder. 
Milling-tool notching 2°42 8:05 maxi-| 8 x notches in flanges of 8” x 4” 
mum load girders. 
5 ate os Two notchee cut at once. 
ing machine ... | 1}” late 9°85 16 | Joggling +4” plate. 
Scarphing winch 2 tins at 40 ft. - 5°65 121 
per min. . 10°75 

.| Driving lathes, | Slotting ma-/| 21 40—48 | 50 | No. 1 shaft drives about'70 machines. ~ 
nibblers, chines, drills, | 1st motor 23 u.u.P.,| 40—50 50 | No. 2 shaft drives about 40 machines on ~ 
planes, ma-| milling, about| motor 22 first motor. - 
chines, &c. 70 in all. E.E.P. 

2nd motor 24n.H.P. | 42—50 50 | No. 3 shaft drives about 25° machines, 
slots and planers. 
“e ss oad 20°5 B.H.P. 53—55 60 | Seven grindstones varying from 5 to 
: 10 ft. dia. ; each has fast and lvose belt, 
_ also one Tusca grirding machine on 
= same shaft. 
Driving ropes do-| 48 50 | All rope-driven cranes. — 
ing no 2-80 ton cranes; 1-15 ton crane; 2-10 
E.H.P. Ceca ton cranes; all cranes on nearly full 
+? load at once. 
Cold rolls (locomotive | Plates 40’ x 4’ | 1” plates. Driving counter- 30 30° | Straightening a plate 36’ x 4’ 6” x 1}”. 
work) 6" x 14”. _ shafts and beits 
only, 5 B.H.P. 7 ‘Straightening a plate 9’ x 17” x 1’, 
Machine is driven by cross open” 
belts, and has four top Tolls and three 
under rolls. 
Joiners’ shop machines | ice Driving shafting,} 10 20 | During a week this motor was not seen 
BLP, to rise above 10 Hp. When bury it 
absorbs about.17 to 18n.H-P. It drives 
12 tools, including two circular saws. 
Verticalshipyard drills} 1}” holes and 1?” i Driving _connter- 75 7 |1” bole and -14” countersink; two ma- 
and couhtersinks. countersinks. shaft off which | chines doing 280 holes in 8 ‘minutes, 
2 percent. drills 
are worked, 35) 
B.E.P. 
Punch and shears ... | 1}” holes in 1”. | Plate. 2°7 6 12 | holes, §” ‘dite, 36 strokes per minute. 
8 15 Shearing plate 16 ft. per minute. 
2°75 35 12 | §” holes, 3” plate, 34-strokes per minute. 
ir ... | Shearing 4” plate, 11 ft. per ee 
le rolls 45 13°5 15 | Motor is a series motor, with a tramway 
controller; belt drives direct to ma- 
chine, and motor -is reversed when 
mangling. This arrangement has given 
Wood- Working Tools. most excellent resulte. 
bering machine 1” holes. §” holes. 2°05 B.H.P. “3 in hatch 22” broad, in 
: - : minu 
Wood planing machine “a Steg 44 8'8 8 | Catting 2” off 10” broad. x 17’ 
- : long in 1°5 m 
Wood planing machine 4°5 16° 16 | off 7” broad x 13’ 6” in 30 
(heavy : 
” Ci saw 09 148 15 Cutting 3” fed—14’ long in 
_ 20 seconds. 
Heaviest class Steel tires of General scrap.. | 29° 30 | Machine cut about 35 pieces 
shearing machinery | loco. wheels. section in 1 minute 
Punching machine ... | 2’’ dia, holes in } 12” holesin 1’. | 3 B.n.P. 10°5 12 | Punching 19 -holes per minute 12” a 
14” plates. through 1” plate. 
: Machine driven by belt. 
Large shipyard rolls | 26’ rolls to bend | and 2” plates. | 8 30 | Bending plates 20’ x 4 x (load 
plates. “reverse 26 E.H.P.). Rolls driven by 
cross and open beits. a 
18” dock pump... 74. 70 | Pump discharges about 500,000 gallons 
pum 
§", 4”, and 8”, | about plates | 20 | This machine took 23 to reverse ; 
plates. 24’ per minute p | Beas _motor has cross and open belts on 
special wide pulley,.thus dispensing 
with the use of a counter-shaft. 
Panch and shears. .., x. 12”. 1” holes in §" | 75 10 | 1” hole, plate. 31 strokes per minute. 
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ig that of Messrs. Head, Wrightson & Co., Limited, of Thornaby-on- 
Tees. In this case no fewer than 39 steam engines and 20. boilers 
are being replaced by two combined plants, with one as a standby, 
and by two boilers, : 
The whole plant is designed upon the most modern lines, and 
advantage has been taken of every known device to reduce the cost 
of production to the lowest possible limit. The actual working 


results of this installation should be available in the course of a few 


months’ time. 
In summarising the above cases, it is obvious that the greatest 
economy results in the substitution of electricity for steam in those 
cases where the units of power, both in engines and boilers, are the 
most sub-divided. - 
There are, however, enormous advantages to be derived, especially 
-in the case of intermittently working machinery, where‘ the load is 
of @ very variable nature, and particularly so in all crane work, 
which plays such an important part in our engineering industries 
Machinery Tests:—In his papers before the Iron and Steel , Insti- 
tute, Cleveland Engineers, and Manchester Society of Engineers, 
the author gave a short table of powers absorbed by various classes 
of machinery. This was necessarily, at the time of writing the 
papers, somewhat scanty and incomplete. He now therefore places 
at the disposal of the Institute an entirely. new and complete 
schedule of tests, which have been carefully and accurately obtained 
by members of his staff during the past few months, and he trusts 
that engineers and managers of works may find these figures of 
some practical service and a guide to them in deciding upon the horse- 
power of motors to be adopted for the driving of various classes of 
machinery. The list will be found to embrace most of the tools 
usually found in engineering establishments. — : 


(To be continued.) 
TEUTONIC. ELECTRICAL COMPANIES. 


Licuts on Count Posapowsky’s THAT GERMANY 
Occurms THz First Posyrion In THE WORLD! - 


“49 


“Gurnuany stands at the head of the electro-technical industry in 
the matter of production, When you see in other countries how 
miserable, for-instance, electric lighting is, we can say with pride: 
Germany’s electro-tecbnical industry is the first in the world. It 
would be heavily damaged by the introduction of a duty on copper. 
Our exports of manufactures and unwrought goods are 124 times 
greater than our imports.” This is not_an extract from a modern 
Teutonic fairy tale, but it forms the concluding observations of 
Count Poradowsky in winding up a four hours’ debate which took 
place on the consideration by the German Tariff Bill Commission of 
the clause proposing to allow raw copper to be imported free of duty 
as at the present time. That Count Posadowsky, who occupies the 
position of Secretary of State for Home Affairs, should have made 
such a statement, may cause considerable surprise both in England 
_ andthe United States, because his official status must, or at all 
events shvuld, have placed him in possession of information which 
is now a year old even in Germany, and which at that time revealed 
a situation of existing and impending financial disaster in the 
Teutonic electrical engineering industry. Since then the position 
of affairs has become worse, and the fact was already known when 


the Secretary of State delivered the speech in question early in ~ 


August. If he haa stated that Germany stands at the head, or is the 
first, in the matter of financially disastrous electrical undertakings, 
the description would have been more accurate. But this is quite 
immaterial now. 

+ Count Posadowsky was under the necessity of saying something 
to secure the adoption of the free-of-duty raw copper clause. He 
was successful in carrying the clause, and his mis-statements and 
exaggerations having accomplished their object, are of little account 
at the present moment. Unfortunately, however, German investors 
and banking in+titutions do not share the optimism and patriotic 
glorification enjoyed by the Secretary of State, and they are to-day 
beginning to depiore more and more their attitude of having pro- 
vided millions of pounds which have been irretrievably lost in the 
speculative ventures of promoting and ‘other ies. We give 


compani 
below examples of three undertakings. Rumour says that there are : 


more to follow, but this remains to be seen. 
_ _ The Schuckert Company.—The annual assembly of the Schuckert 
Company at Nuremberg on August 27th produced a very large 
attendance of shareholders, but notwithstanding ithe tension with 
which the proceedings had been anticipated, little further light was 
thrown on the position of the undertaking; and its relations with 
the Continental Company for Blectrical Enterprises, than that 
which is given in the company’s report. Prior to reaching the order 
of the day, the directors submitted a statement, attributing the 
losses incurred during the past year to the branch establishments in 
Russia, England, and France, the water-power installations at 
Hafslund and Bergamo, the undertakings in Lonza and Jaice, the 
central stations worked by the company, and to its trust, the 
Continental Company, whose credit is guaranteed by the Schuckert 
Company. The discussion of the position of affairs extended over 
Several hours, and upon Herr Wacker, formerly general director of 
the company, devolved the duty of replying to criticisms. Hedefend: 4 
the policy of the company, and the formation of the Continental 
company and its practical amalgamation with the Schuckert-Com- 


Pany. Ifthe trust had not received the support of the parent ~ 


concern, the-danger of liquidation would have arisen, but he 
remarked that negotiations. were now proceeding with a Berlin 
banking syndicate with a view to a more easy realisation of some 
of the securities held by the Continental Company. It will be 
unnecessary to say anything further respecting the meeting, beyond 
mentioning that the report and accounts were eventually adopted 
by a large majority; and reference may now be made to the com- 
pany’s report for details concerning the disastrous results. The 


“company, which has a share capital of £2,100,000, and issues of 


bonds to the extent of £1,595,000, gives the working results for the 
year 1901-02 in one set of fi as in the case of certain other 
undertakings, It may interest others, besides those who speak of 
individual concerns possessing orders of the value of £10,000,000 at 
any one time, to learn that the total turnover of the Nuremberg 
company and its branches last year amounted to £2,450,000, as 
compared with £3,600,000 in 1900, £3,+50,000 in 1899, £3,350,000 
in Ficrcad and £2,350,000 in 1897. Other figures may be summarised 
as follow :— 


Year. Gross profits. Net profits. Dividend. 
1897. .... £355,279 £227,244 14 
452,474. 320,900 15 
1899"... 630,412 462,451 15_ 

1900... 538,771 - $12,185. Nil. 
1901 193,936 Nil. 


It will be seen that, although no dividénd was paid for 1900, the 
table shows a net profit, as given in the company’s accounts for 
that year, of £312,185. The proposal to make a distribution of 10 

r cent. was abandoned at the general meeting a year ago, and the 

ce of profif was carried forward. The accounts for 1901-02, 
which, of course, include this balance, now reveal a total loss 
amounting to the-enormous sum of £769,965. Among the losses may- 
be mentioned £25,000 on the sale of the Jaice electricity and car- 
bide works, £87,682 on two of the company’s branches, £6,945 on 
central stations worked by the company, and heavy loss-s on the 
Mulhouse and Hafslund works incurred in conjunction with its 
trust (the Nuremberg Continental. Company for Electrical Enter- 
prises) ; £388,924 has been written off for depreciation of invest- 


- ments and syndicate business; and £450,000 has been set aside or 


written off for depreciation of materials and the fulfilment of 
guarantees undertaken. by the company. To meet these losses 
there are only the gross profits and the balance brought forward 
from ~~ the result being the heavy deficit already mentioned. 
The com ’s report states that in “consequence of the lack of 
orders the number of workmen was reduced last summer; and the 
length of the working shift was curtailed in the winter. In tle 
spring of this year, however, the normal hours were reverted to, aud 
since Easter work has been generally resumed. The losses for the 
year are to be met by drawing upon the reserve fund, which thereby 
becomes reduced to £65,633. With regard to the negotiations 
with the Allgemeine Elektricitiits Gesellschaft respecting the 
establishment of a community of interests, the report remarks 
that these have not led to any result owing to the 
existing difficulties. An increase of 18 per cent. in the value of the 
orders received has taken place since the beginning of this year, 
and a slight improvement has now been noticed in prices. The 
company expresses the hope that by having written off so largely 
for depreciation, the undertaking bas been placed on a basis which 
will render it free from any disadvantageous effects that may be 
caused by fluctuations of its investments in the future. Asto the 
Continental Company, of which the Schuckert Company holds nive- 
tenths of the share capital, the directors of the-latter state that its 
development has not fulfilled anticipations, and the balance-sheet 
shows a loss of about £60,000 for the past year. 


The Schuckert Trust.—Tbe Continental Company for Electrical ~ 


Enterprises of Nuremberg—the Schuckert Trust, it may be well to 
yepeat— has a share capital of £1,600,000, and a bond issue of 
£500,000, and.is interested in various tramways and lighting and 
power stations in Spain, Italy, Austria, Germany-and Russia. 


According to the company’s report, the receipts from enterprises . 


and investments, which declined from ‘£187,903 in 1899 to £72,742 
in 1900, increased to £108,851 Jast year. It was possible to realise 
some of the securities, although the profits obtained were less than 
those expected in normal times, and the cash thus procured allowed 
of a reduction in the bank credit being effected. The business 
results were also prejudiced by the suspension of Stock Exchange 
quotations of some of the securities held by the company. The 
report remarks that in a number of cases the progress of the com- 
pany’s undertakings bas not fulfilled anticipations, although the 
results have generally improved. After meeting expenses and pro- 
viding for depreciation of investments, payment of interest, bank 
charges, &c., the accounts show a debit balance of £59,918, which 
by absorbing the reserve fund reduces the deficit to £37,959. A 
few items from the accounts will be of interest. These are :— 


Administrative expenses and taxes  ... ~£20,680 


Bank and interest charges ... 71,144 
Depreciation or Joss on investments and syndi- 

Capital redemption and renewal charges - ... 21,355 


The figures are self-explanatory, and are noteworthy, especially 
the bank charges, of the financial methods of this particular 
company. 

The : SARE Company.—The annual meeting of the Lahmeyer 
Company, which was held on Angust 26th at Frankfort-on-the- 
Maine, did not attract a large attendance of shareholders, notwith- 
standing the unsatisfactory position as disclosed by the report and 
balance-sheet, and the proceedings were quiet and orderly through- 
out. Herr Salomon, the geiieral director, who replied to the com- 
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ments of various shareholders, made a long speech, in the course of 
which he remarked that the six large firms which construct 
dynamos are at present only occupied to the extent of from 50 per 
cent. to 60 per cent. of their possible output, and the number of 
men employed is correspondingly less. The result was not only a 
diminution in the financial yield but also a more severe competition 
to obtain any single order. Endeavours had been put forth for 
years past to arrive at an understanding among the various. 
firms, and they were advanced to a large’ extent by the 
good personal relations” existing between the leaders of 
the companies individually; but an arrangement was not yet 
possible owing to the variety of interests and manufactures. The 
personal opinion of the general director was that.an understanding 


must in the first place be arrived at by uniting the financial . 


interests, and by this the speaker apparently referred to the 
question of fixing prices on a basis to which each company should 
strictly adhere. Herr Salomon proceeded to observe that a certain 
amount of the company’s expenses originated in the preparation of 
schemes. Inearlier years an attempt was made to combine the 
firms on this point, and five years ago the company succeeded in 
establishing an agreement with others whereby it was agreed that 
projects should no longer be prepared for towns and municipal 
authorities free of charge; but the arrangement only lasted for two* 
months. A very largeportion of the expenditure was due to the 
“ sale propaganda,” but an alteration was scarcely possible until the 
companies arrived at an understanding. The Lahbmeyer Company 
did not belong to the cheapest of companies, and that rendered 
business difficult at the present moment. Passing over the deprecia- 
tion of materials, the speaker next referred to the position of the 
German Company for Electrical Enterprises, which has acted as the 
trust for, and has now practically been absorbed by, the Lahmeyer 
Company by means of an interchange of sharesand bonds. Taken 
as a whole, the undertakings of the German Company yielded a 
return of from 34 per cent. to 4 per cent., although the sum of 
£300,000 was now required in order to complete the installations 
still in progress. . A definite opinion as to the balance sheet,of the 
German Company could not yet be arrived at, but its results were 
only influenced by those of the Lahmeyer Company. As far as the 
latter was concerned, the orders on hand at the present time were 
only 12 per cent. less than those at the corresponding period 
of last year, but Herr Salomon said that no conclusion 
could be drawn from. this fact in regard to the probable 
complete year’s results. The report and balance-sheet having been 
adopted, the proceedings were brought toa close. 

* As the report has not been referred to in these columns, it now 
deserves brief mention. It should first of all be stated that the com- 


~ pany, which paid dividends of 8 per cent. in 1896-97, 10 per cent. in 


1897. 11 per cent. in 1898 and 1899, and 10 per cent. in 1900, now has 
a share capital of £989,500 apart from a bond issue nearly approaching 
that amount. The report shows that the gross profits for 1901-02— 
all summarised under the heading of manufacturing, working, 
investments, interest and commission—reached £111,0U0, as com- 
pared with £215,£00 in the previous year, but as the general expen- 
ditnre amounted to £116,581, the gross profits are insufficient to 
meet this item alone. When, however, other items are taken 
into consideration, the position becomes more unsatisfactory. 
Thus after providing for ordinary depreciation and interest on 
the bonds, no less than £97,480 has had either to be written off for 
depreciation or set aside for doubtful business and guarantees, the 
final result being a deficit of £124,693 for the year, which is covered 
by drawing on the reserve fund. The report attributes the loss to 
the diminution in the manufacturing profits and the necessity for 
making large provisions for depreciation ; the reduction in the gross 
profits is explained by the decline in the sales to the extent of from 
10 per cent. to 12 per cent., the constant weakening of prices 
simultaneously with only a slight change in the cost of production, 
and the depreciation of materials in stock. If, however, the goods 
sold on account of third parties are taken into consideration, the 
total turnover is 25 per cent. Jess than in the preceding year. 

With regard to the various branches, the experience of 
the Labmeyer Company, in Russia, has been similar to that 
of other German companies-which have found the. purchasing 
capabilities in Russia to be limited, and the expenses double thore 
incurred in other countries. As a consequence, the Moscow and 
Warsaw branches have been closed, whilst the Kieff establishment 
bas to be maintained owing to the Kieff—Swiatoschin tramway 


belonging to the Lahmeyer Trust. The Italian Lahmeyer Company ~ 


has yielded a return of 4 per cent., and the English Company is 
working favourably. It is true that the operations of the latter 
during the year ended March 31st last resulted in a lors,, but this is 
due to the profits only being included in the current year’s accounts. 
In this connection it is reported that the general expenses of the 
Lahmeyer Company comprise not only the head worke, but also all 
the expenses of the foreign offices, which are otherwise considered 


Sas an independent company. It would be interesting to learn 


whether this assertion is correct. 


MUNICIPAL TRADING. 


Ir would be impossible to state the case against excessive munici- 
ag ation in a more convincing manner than was done by the Hon. 

P. Porter before the British Association meeting ut Belfast last 
week. We have frequently bad occasion to criticiee the municipal 
operation of English electrical undertakings on a variety of grounds 
which need not be recapitulated here; and if, at. times, we have 
appeared to be a little too sweeping in our condemnation, it is not 


~~ - 


- whieh Mr. Porter gave of the history o 


years 


because of any predilection on our part for any particular sot of 


- promoters or companies, but because we have felt that the matter 


was assuming very serious proportions, both from a national indys. 
trial, and from a ratepayer’s standpoint.. Our strongest criticisms, 
however, find the amplest. possible ag Po in the striking account 

the municipal movement ip 
the United States about 50 years or more ago. We have looked 
through the columns of some of our socio-municipal contemporaries 


- this week expecting to find that not avestige of Mr. Porter remained 


after they had dealt with him, but the attention given to that gentle. 


man’s important utterances is of the scantiest kind. It amounts 


to this: “‘ We have heard all this before,” and “ You are a partisan 
of company interests.” This is the sort of argument that everyone 
who criticises the municipal movement is met with, and it is not 
worth wasting space over. Dust-throwing so as to confuse the 
American trusts with the limited liability companies of this 
country, and thereby mislead the public to the belief that electrica} 
and other public promoters in England are hydra-headed monsters 
working wreck and ruin, is a very weak procedure to fall back upon, 
Can the municipal enthusiast quote a few English electric light and 
traction companies whose practical operations during’ the past few 
years rightly bring them into such a category ? But to return to Mr. 
Porter, who is director of the U.8.A. Eleventh Census, let us seq 
what he says about the past history of municipal trading in the 
States. Presumably this gentleman is in a position to verify his 
facts and figures, and judicial minds will accept what he says as to 
matters .of fact, and form their own conclusions thereon. Mr, 
Porter is accused of being out of harmony with the present 
tendency in the U.S., but the facts upon which his subsequent 
remarks were apparently based are in themselves a sufficient 
contradiction of that assertion. Certainly we fancy that he will be 
found to be in harmony' with the view which is being formed of 
the matter in responsible quarters in this country now that the eyes 
of the public are being opened to the real facts of municipal 
losses and mismanagement. 

The fundamental idea of the American Republic is for its’ 
Government to interfere “‘ as little as possible with individual effort 
and enterprise,” and in this, country it has been: shown unmistake- 
ably that the growth of municipalisation has meant the suppression 
of these very necessary qualities, not only in a financial, but also in 
an engineering and managerial sense. As few restrictions and 
obstacles as possible are placed in the way.of: large public 
undertakings. there, and there has consequently been the 
freest play for personal! initiative, but here after muni- 
cipalisation has done its best (or worst), we are greeted by 
the local councillor with the taunt that if the contracts for elec- 
trical machinery go abroad, it is the English manufacturers’ own 
fault. A municipal trading fever swept over the States in the 
forties and fifties of last’century, “and ended in bankruptcy and 
ruin, not only of cities and towns, but of important States;” 
Americans were taught ‘the useful lesson that there was a limit to 
State and municipal credit,” and this has had much to do with the 
subsequent hesitancy on the part of the U.S. to piunge into 
* experimental municipal industries.” 


It will interest English municipalities to learn that in 


America the period for repayment of local loans is much 
shorter than in England, extending generally to about 25 years, 
While this permits of the exercise of sufficient borrowing powers 
for legitimate needs, it is a safeguard against “afull swing of the 
fascinating arena of municipal trading.” Mr. Porter continued:— 
“ Partially because of the debt limitation, and partially because 
private enterprise has been allowed a freer headway in such under- 
takings as the supply of gas, electric lighting, tramways, and tele- 
phones, we find in the United States no city owning and operating 
its own tramways and street railways, probably less than half a dozen 
manufacturing gas, a very few engaged in supplying electric light, 
and, I think, not one engaged in the telephone business. American 
cities, however, are well supplied with all such utilities. .. . Our 
cities are well supplied with good quality of gas at prices generally, 
regulated by the State Legislatures. In many cities competition 
bas brought down the price below legal rate, and it bas been found 
difficult, if not impossible, to put it up again. The few experiences 
we can point to in which cities have undertaken to supply their 
own gas have been melancholy failures. Some few of the smaller 


~ towns have undertaken municipal electric lighting; but where com- 


parisons are possible the cost is found to be relatively higher. We 
have had no experience in municipal telephoning. Since the ex- 
piration of the original patents competition has not only greatly 
increased the efficiency and reduced the cost, but in some States 
where the laws have effectually regulated these monopolies, bas 
established a service that would be difficult to excel.” 


We extract the following from later remarks by Mr. Porter:— — 


“T venture to suggest’ that there is a danger when municipalities 


‘take up industrial enterprise that they do not always consider 


simply what is best for the public, but what will make a good show- 
ing in the annual budget. They are apt to be bitten by the desire 
to deal in large matters, whereas if they looked at the matter fairly 
and squarely they would see that their only hope of safety lay 


keeping out of business with trust moneys, and looking sharply after _ 


those undertaking to manage semi-public businesses in their midst. 
This seems to me the real function of municipal administrator, 
The questions which, it seems to me, must be answered, are more 
far-reaching than these, and the principles involved much broade? 
than the profit-and-loss account of a municipal ledger. First of 
all—and I put it before all fiscal considerations—what will be the 
cffect of municipal trading on: the excellent work which yout 
English municipalities have taken up and conducted with such # 
large measure of success during the last 25 years? More than 20 
ago I was commissioned by one of our Government depath 
ments to visit England and ly your methods of administrating 
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wnunicipal affairs. The budgets of many of your cities were at that 
time carefully gone over, and I had no words except of praise for 
the conduct of affairs. Everything was being done to brighten 
and improve the life of the people—better sanitary arrangements, 
more parks and open spaces, additional supply of pure water, 
increased school accommodation, establishment of free libraries, 
encouragement of music in the parks, and other movements for the 
‘uplifting of the people and the maintenance of a high degree of 
municipal spirit. It was a programme that everyone could heartily 
endorse, so long as it was continued upon lines of equality, and-all 
were fairly taxed for the benefit of the entire community. No one 
thought of making money out of these enterprises ; no communities 
had then builf around the sacred person of a town clerk a com- 
petitive force which was soon not only to antagonise existing rail- 
companies—oftentimes the largest ratepayers of a district— 

but was to compel its own citizens to assume responsibility for loans 
to promote industrial undertakings which would compete with, and 
haps ultimately destroy, their own business. In short, the 
ennobling civic work in which all could join has, since the 
iod I am speaking of, been changed, and municipalities 
rs, in many instances descended to a form of competition 
which is not only unjust to the ratepayer, but which, 
when it assumes the shape of organised town clerks 
attempting to influence Parliamentary legislation, would be con- 


‘sidered an illegal proceeding in the United States. The bitterness 


expended by these Parliamentary contests to prevent individual 
enterprise, and continue municipal ya | in tramways, in gas- 
works, and electric lighting, and the disposition on the part of 
municipalities to secure these rights and hold them, dog-in-the- 
manager-like, against private companies anxious to invest and serve 
the public, ‘have, in my opinion, done much to side-track public- 
spirited municipal work in England. It may lower the tone of 
your administration of local affairs from the high standard it 
should occupy by introducing too much of the commercial spirit. 
This reckless scattering of public funds is in strange contrast with 
the experience and economies deemed necessary for the successful 
promotion and development of private enterprise. When called 
to account, they seek to soothe the troubled ratepayer by dividing 
the rapidly-increasing municipal debt into ‘productive’ and 
‘unproductive.’ The increased tax rate, they promise, is soon to 
be reduced by the ‘profits of the new enterprises.’ It is a game 
that cannot be played to the end to the satisfaction of both sides. 
The profits, too, often are chimerical, and disappear in higher cost 
of installation and of operation, which more than offsets the some- 
‘what cheaper cost of capital when the public credit is pledged for 
its repayment. Then there are the heavy expenses resulting 
from changes in methods, involving the sacrifice of entire 
plants, that modern industry must continually face, and 


which sometimes results in heavy sacrifice of capital. - 


There remains but one place for the losses—and all business 
ventures are liable to losses—namely, the rates. The present 
local indebtedness of the United Kingdom is well over 
£300,000,000, an amount equivalent to double the same class of 
indebtedness in the United States. Between 1879 and 1898 this in- 
debtedness has grown £150,000,000. The piling up of local 
indebtedness, we should remember, tends to escape the purview and 
control of Parliament ina way in which the national debt does 
not, and the danger is tereby increased. This may not cause any 
alarm; and I even notice an endeavour on the part of repre- 
sentatives of some municipalities to induce Parliament to extend 
the period of repayment of certain. classes of loans to 100 
years. Here is unloading obligations on posterity with a 
vengeance! In the United Kingdom the total increase in the 
tatable value of the country in 25: years has been less than 
30 per cent., while its local indebtedness has trebled. The 
‘American returns for the last 10 years bave not yet been published ; 
butI think it may safely be assumed that the reverse of this 
proposition is truae—namely, that our local indebtedness has in- 
jucreased in 30 years 36 per cent., and the value of taxable 
property has trebled. These figures. are not introduced for the 
purpose of indicating that we are wise and you are unwise, but for 
the purpose of showing the effect of placing a limitation on this class 
of debt. In spite of the activity of municipalities, in England private 
enterprise has not been entirely beaten in the race; while I observe 
in certain quarters it holds its own admirably in competition with 
tax exploited industry. Even the capital invested in private com- 
pany electrical undertakings is increasing, and this in spite of 
almost insurmountable obstacles. It isacase for gradual readjust- 
ment, not violent changes. With the facts fully understood, the 
people will by-degrees curtail these unwise and dangerous economic 
experiments, and bring your cities back to the sphere of work 
which is strictly their own. The broadest objections to municipal 
trading, as carried on in England, would seem to be six in number. 
The injurious effect upon the work which is strictly within the 
municipal sphere of operation. The fact that in giving the 
Tequired attention to trading operations, the ‘unproductive’ work 
is almost certain to be neglected. The tendency to discourage 
improvement or development. The engendering of ill-feeling, 
which is sure to arise when the taxpayer “nds himself obliged to 
help defray the cost of competing with himself, and which ends in 
quenching civic pride. The difficulty in adjusting the burden of a 
trading undertaking on the right shoulders, and such an equitable 
Tegulation of the charge as will not put a burden on those who 
derive no benefit. In conclusion, permit mé’to say that Iam « firm 
believer in the municipal spirit of the age, and an ardent supporter 
‘Of all its higher aims. These few words of warning are therefore 
Offered, because I believe municipal trading propensities, if 
not limited, will neutralise and destroy much of the good 
already accomplished by conscientious municipal workers. in 
their proper sphere, both in England and in the United States.” 


tures to apply for aid in legitimate enterprise, “may, perhaps, be 


OUR COMMERCIAL SUPREMACY. 


In Cassier’s Magazine for this month there is an article -on 

“Electric Light and Power in the Korea,” contributed by Mr. R. A. 

— chief engineer of the Seoul Electric Company, Seoul, 
orea, 

Apart from one or two little errors concerning the Koreans, which 
in no way affect the technical value of the article, we are able to 
state, from personal knowledge, that if is a plain, intelligent, and 
bonest statement of facts which reflect no credit on our repre- 
sentatives in Korea, But it is reliable testimony as to what 
may be done oven in so stagnant a country ne “the snc the morn- 
ing calm” by honest enterprise backed up and encouraged by efficient 
consular organisation. 

The writer is an Englishman with wide and long experience in 
engineering undertakings in the “ Far East,” imbued with all the 
natural prejudices of his nation, and consequently feeling all the 
more acutely an Englishman’s disappointment at seeing a field which 
should be British, occupied, without the faintest sign of opposition on 
our part, by our American cousins. : 

Messrs. Colbran & Bostwick are Western Americans. They were 
sub-contractors on the pioneer railway now running successfully 
under Japanese management between Seoul and Chemulpo, the 

ridges, permanent way, rolling stock and locomotives of which are 
all American. 

They not only control the electric light and power in Seoul, the 
capital of Korea, but they hold the concession for long-distance 
and local telephony for the whole empire, and they have secured 
the contract for future extensions of the electrical tramway system, 
the first section of a fairly large system of waterworks for the capital. 
They are also, with some truth, credited with thé establishment of an 
American-Korean bank, the first attempt to initiate some reform 
into Korean finance, in which they are assisted by the establishment 
of a small steam coinage factory, which, it is hoped by the astute 
promoters, will some day develop strength enough to be a reliable 
foundation for a Korean Imperial mint and national banking 
system. It may be argued by,those who know Korea that such 
institutions are at present purely visionary, but there is no 


' Knowing when they may become positively practical, and in view 


of present relations between Great Britain, Ja; and Korea, 
there be no possible doubt of the important value of the wedge 
which’ will open up the country, the thin end of which is now being 
carefully inserted by our American cousins. 


The article referred to is a fair and straightforward description of 


the electric light and power plant. Every foreigner concerned in 
its working and management is American. The service is far 
better, and more reliable than many others the writer has seen in 
countries where the conditions are far easier to meet, and the 
trained native staff of motormen and conductors are, for cool- 
headedness, quickness and intelligence, most certainly not surpassed 
by their confréres in New York or any other big American city. 
The native Korean employé has been induced to add to these quali- 
fications, those of politeness and forbearance, which his American 
brother might copy with great advantage toall concerned. By some 
mysterious influence, Messrs. Colbran and Bostwick have induced 


their outdoor staff to sacrifice the highly-cherished ‘“top-knot,” to - 


don American uniforms, and to assume that smart and lively conduct 
and punctuality which is so much at variance with the innate grave 
and time-wasting characteristic of the true Korean, In fine, there 
is nothing left undone by Messrs. Colbran and Bostwick which 
might tend in the least degree to prove to the Korean thatthe 
American is his best friend, and might thus strengthen the vigorous 
hold which they are gradually getting on the future of Poneaai 
advance and development. 


These gentlemen are not only backed, by enterprising capitalists 


in San Francisco, but their designs are pushed on to success by the 
vigorous action of the American Consuls in Korea, as well as by the 
strenuous support of the American Legations of Seoul and Tokio, 
whose influence also secures the aid of Japanese, who are all 
powerful in Korea. 

These American installations are by no means of a make-shift or 
temporary nature, but are well constructed, with full. provision for. 
future extension, and are there to stay. : 

So much for American enterprise in a country which is absolutely 
virgin soil to foreign civilisation, and in which she has neither 
directly nor indirectly any claim to preference. 

England, on the contrary, in virtue of her greatly preponderating 
political influence, as well as her older commercial position in the 
¥ ” should, under proper consular influences, not only claim 
but hold absolutely the leading position in Korea. , 

The American bas achieved the well-merited success of his energy 


-and daring*under proper official: support. The share of Great 


Britain in the commercial development of Korea does not amount 
to the value of a single rail, nor even to a fishplate or a 4 in. iron 
bolt. 


‘There is not much solace to be found in the fact that the 
expenditure of our Government: in the Far East for imposi 
Legation and Consular buildings and still more imposing gold-laced 
Consular officials, amounts to at least 100 times as much annually 
as that of the United States. And there is still less solace in the 
fact that for all purposes of commercial expansion, this enormous 
outlay is a dead loss to the country, serving only to accentuate the 
utter uselessness of the British consular official abroad when th 
interests of his nation in trade or commerce is concerned. 


The crying demand of our conntrymen abroad is for Con- 


suls who will make the interests. of the British merchant 
their own. . Maintenance of dignified inaccessibility, and an 
assumption of supercilious ge of the national who ven- 
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‘ 


more or less indispensable to a-diplomatic career, but. it is-not this 
for which the British merchant is pining, and on account of which 
he is being pushed to the rear by his competitors. -What he wants 


“to secure him. an- equal chance for business .with the rest of.the- 
world are broad-minded and energetic Consuls, and from the. facts. 
we have detailed above, it would seem. as if there existed sound. 


cause for recommending a great deal of American method in the 

constitution and working of a new commercial Consular service, 

whose motto should be “ lish Trade and Commerce, First, Last, 
. aud all the Time.” 


NEW PATENTS, 1902. 
Compo express for this b w. & Co., Electrical Patent 


igh Holborn, W.C., and at Liverpool, to whom all 
inquiries should be addressed. , . : 


19,655. “Improvements in alternating current meters.” A. May. Sep- 
tember 8th. 


19,672. “ Improvements in electrical switches.” H. Nuwxs. September 9th. 
19,688. ‘Improvements in the carbon feeding and arching mechanism of 


- electric arc lamps.” VeEritys, Limrrep, and W. R. RKipines. September 9th. 
19,6£9. “Improvements in the carbon feeding mechanism of electric arc 
Aamps.” Venritys, Limited, and W. R. Ripixes. September 9th. 
19,718. “ Improvements in the composition of electrolytes for the formation of 
plates.'’ E, SanpHacEn and J. LurcEen. September 9th. (Com- 


19,774. ‘‘ Improvements in and connected with the production of caustic 
soda and sodium hypochlorite by electrolysis.” F,Frrranp. September 10th. 


19,888. ‘An improved trolley-wire clamp of the kind known as ‘come along’ 


clamps.” J. WILKINSON. September llth. 
19,889. ‘Improvements in mechanical shunting points used in overhead 
trolley wire for tramways.” H. E. M. Munro and H. I. 


19,849. ‘“ An improved automatic suspension and electrical contact appliance 
for apparatus requiring to be raised and lowered.” J.SrzvENson, Jun. Sep- 
tember 1lth. 

* 19,854. “A guard wire for preventing tramway trolley wires from falling to 
earth when broken.” S. Simpson. September 11th. — 

19,860. ‘*Improved primary battery.” W. CrapHam and A. CiapHam. 

tember 11th. 


19,901. “Improved apparatus for converting variations to the intersity of an 
electric current into variations in the intensity of light.” C. HutsmEyYER. 
September llth. (Complete.) 

19,967. ‘* An improvement in an electro deposit of zinc.” W.A.THomas and 
J. E. Green. September 12th. 

19,985. “Improvements in electricity meters.” THe British THomsox- 
Hovston Company, September 12th. : 

19,991. “Improvements in and relating to alternating current electric 
machines.” J.MannHErm. September 12th. 

19,999. ‘‘ Improvements in secondary battery elements and in the process of 
producing same.” Fretper and G. September 12th. 

20,008. “‘ Improvements in or relating to electric arc lamps.” A.J. Bout. 
(A. Kunze, Germany.) September 12th. (Complete.) 


20,024. “Improvements in trolley-wire holders for electric tramways and 


railways.” P.Reprorp. September 18th. 

20,025. ‘An improved adjustable bracket for gas, oil, electric, candle and 
other lamps or lights.” R. W. Youne. September 18th. ~ 
: . “Improvements in junction frogs and trolley heads for use on the 
overhead system ‘of electric tramcars.” D.B. Foster. September 13th. 

20,074. ‘‘Improvements in electric arc lamps.’’ L. Wirtz and T, Hamiton- 
Apams. September 18th, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


fications may be obtained of Messrs. W. P. ‘Phowipecn 
and at Liverpool, price, post free, 9d. 


Copies of any of these Speci! 
and Co.) $22, High Holborn, W.C., 
{in stamps). 


1800. 

13,401. “An improved converting €.D. Abel. (Com- 
smuvieetea.) Dated July 25th, 1900. Relates to converting alternating, 
particularly polyphase, currents into continuous and vice v.rsa. A section of one 
form ofapparatusis described. It comprises a fixed transformer, collecting 
commutator and brushes rotated by amotor. Thecore of the transformer com- 
prises a toothed ring with an outer ring formed of laminated segments, ‘In each 
slot are fitted the coils, each having four windings. These are the primary 
winding, secondary and two compensating windings. The compensating wind- 
ings have a different number of turns in each slot, the numbers being 
determined for particular cases by formule given in the specification. They 
are also connected to the motor circuits. In somé cases the secondary coil is 
replaced by two coils wound in different directions and suitably connected. 
The pact! brushes are preferably carbon blocks sliding in holders; pneumatic 
— -_ — in position, good contact being maintained by the centrifugal 

ion. 3 claims. 


13,416. in the manufacture of 
Dated July 25th, 1900. Insulators and the insulating portions of cut-ou 
switch commutators, &c., are formed of celluloid moulded by heat an 
articles are cool 2 


pressure to the required form. led under pressure. 
claims. 


13,472. improvements recelviag and transfating 
BL A: Muirhead. Dated July 26th, Relates to the arrange- 


ment of apparatus in automatic telegraphy for transmitting a message to a 
«able, retransmitting from one section of a cable to the next, 
Pye form of a perforated strip capable of use for retransmission. 


13,482. ‘improvements fn conductors and conduits fer electric 
traction.” €. Bede. Dated July 26th, 1900. Relates to electric railways and 
tramways ona conduit system. The conductors consist of metal strips enclosed 
in a rubber sheath clit underneath or at the side to admit a disc mounted 
* vertically or horizontally on the shank of the collect The collector may be 

‘upwardly by a g bearing ona block which slides on the rail. e 
sheath is partly enclosed in an outer sheath of still insulated material secured 
on the insideof the guard rail, which forms one side*of the conduit. The con- 
ductor and its protection may be made in which are connected elec- 
trically in place of insulated oem eer. into contact with the conductor by 
caps on the plates which fish the 2 claims, 


Insulators?" C. A. Lopez. . 


and ving a 


13,615. “improvements in or relating to overhead. trolley wires or conductors 
traction cables. or the jike.” R. Hacking. Dated 
uly 27th, 1900, Relates to safety appliances for cutting out broken sections of 
overhead electric conductors, trolley wires, guard wires, telephone wires, &¢, 
Levers are pivoted on brackets on the supports of a conductor, to which 
are electrically connected. A link or wire also connects the lever to the con- 
ductorat # suitable distance. When the conductor breaks the levers come into 
contact with the bracket, or with contacts on the bracket, or on the insulator, or 
with a loopsuspended from the span or wires, such being con- 
nected tothe return or toearth, sothatthe fuse may be blown. 6 claims, 


13,533. “‘improvaments relating to electric mator road vehicies.” Hette 
ated July 27th, 190. Relates to electrically pelled vehicles, 

a form o y and certain improvements in the motor atus and i 

brake speeding mechanism. 


13,538. ‘‘ improvements in or connected with current arresters.” J. G. Lorrain, 
(P. C, Burne.) Dated July 27th, 1900. Arresters for sudden or continued excess 
currents liable to produce damage are constructed with one or more goose. 
necked springs connected to the lines. The springs grip, by means of fingers, 
the heads of rods, The rods have metal caps-at each end, and have central 
ee formed of material such as. bard. rubber, which omes pliable by 

eat, The central ion is surrounded by a helix of German silver wire, 
In bending, the rod is released from its socket, and the spring makes contact 
with the earth frame. The vpright portion of the frame is attached to one side 
of each of two ordinary lightning arresters, the other sides of which are con- 
nected by springs to the line contacts. A glass protective shade is placed over 
the apparatus,. 5 claims. 

13,639. “‘ improvements In or connected with current arresters and alarms.” 
J.G. Lorrain. (P. ©. Burns.) Dated July 27th, 1900. Current arresters, for which 


18,642. ‘improvements In the production of from the correspond 
compounds.” G. W. Johnson. (C. T. Boohringer & Sohne.) Dated July oh aot 


Azo compounds are reduced to the corresponding amines by electrolysis. The 


- azo compound is dissolved in hydrochloric ‘acid, and is placed in the cathode 


compartment of the cell. The cathode —— is made of tin or of an indif- 
ferent material, and a tin salt, or tin in the form of powder, is added, The 
ps (am of the cell is maintained at about 60° C,, and the current. density 
employed is ‘about 300 amperes per square metre. example is given in 
which p-amidoazobenzene is reduced to p-phenylenediamine and aniline, 
The p-p! nonenene is precipitated by passing hydrochloric acid gas into 
the electrolysed solution. In another example amiao-B-napthol is obtained 
by reduction of orange II. 1 claim. 


13,643. ‘improvements in the reduction of nitro compounds to the correspond- 
amines.” G.W. Johnson. (C. T. Boohringer & Sohne.) Dated July 27th, 1900, 
Nitro compounds. are reduced to the corresponding amines electrolytically. 
The nitro compounds mixed with hydrochloric acid is placed in the cathode 
compartment of the cell, which contains also a platinum or other indifferent 
cathode, and finely divided copper, iron, chromium, lead, or mercury, or a salt 
of one of the metals, When the reduction has been effected, either the metal 
is found to have been regenerated, or a metallic ion of low valency has been 
produced, according- to the electrolytic solution pressure of the metal, 
Examples are given in which nitro-benzene, which is kept cool, and is rapidly 
stirred during process, is reduced to aniline by a current having a density of 
1,900 amperes per square metre, in presence of cuprous chloride and copper 
powder respectively, copper being left in both cases. 1 claim. 


18,573. “Improvements in apparatus for electrically | rallway trains.” 
E. T. Parker. Dated J uly 28th, 1900. In electrically lighting. sien trains a 
dynamo is driven from an axle and a controller is arranged to regulate the field 
magnet circuit in accordance with varying speeds of the train. 10 claims. 


13,613. ‘ Improvements in and-connected with timechecks.” J.Smith. Dated 
July 30th, 1900. The operation of an electric switch for lights sends currents 
through two electro-magnets which cause fingers to prick a time recording cord, 
The switch may take the form of a cane, which applies or releases a stop for 
one of the pockets of a billiardtable. 2 claims. 


13,639. ‘‘An Improved electric motor.” A. G. Bloxam. (Soc. Ch. Milde Fils ct 
Cle, France.) Dated J uly 80th, 1900. An electric motor for vehicles has two 
armatures keyed on separate shafts in line with each other, each drivinga wke | 
of the vehicle. The field magnet consists of four steel bars, each of which is 
weund with a shunt coil and a series coil and carries two pole-pieces. Of the 
eight exciting coils four are disposed.on either side of a central bearing, and the 
arrangement is such that a shunt coil faces and has on either side of it a series 
coil; while diametrically opposite to it is another coil. The end bearings are 
carried by brackets and the central bearing by rods. 1 claim. ‘ 


13,663. ‘Improvements in the process for purifying or removing Impurities from 
or while in a molten state and — therefor.” we G. Greenway. 
Dated July 30th, 1900. Phosphorus and other impurities are eliminated from 
ironor. steel by means of an electric current passing through the molten metal, 
The p may be effected in.a cupola or converter, or in a reverberatory or 
like furnace having regenerators and provided with electrodes, which may be 
embedded in the opposite walls of the furnace. Or one of the electrodes may 
be embedded in the basic lining of the furnace while the other may consist of 
metal, such as platinum, chromium, or iron-coated with a basic mixture of tar, 
graphite, lime or magnesia, and suspended in the mast of the molten metal. 
claims. 


18,679. “improvements In holders for clectrolyto incandescent lamps.”” 8. M. 
0, E.G. Sheppard. Dated July Sist, 19C0. A filament and a heater not en- 
closed in an exhausted bulb, are carried by asupport whichis separated by an ait 
space from a cap to keep it cool. 2 claims. 
13,683. “‘ Process of and for dupl records.” T. A. 
Edison. Dated July dist, » Relates to duplicates of 
phonograph records. 9 claims. 


13,720. “Improvements In methods of operating dyn machines.” 
(E. J. Berg, Dated July 8ist, 1900. 


ny. 
The angular position of the rotating member of a synchronous dynamo-electric 
machine is adjusted by causing the member to slip until the desired angular 
ition is reached, and then checking any further slip. The required slip 
brought about by a number of reversals of the direction of the current throu, 
the field windings.~ 5 claims. : 
13,721. “improvement in systems of electric motor control.” British Thomsen- 
Houston Company. (C. Perry, U.S.A.) Dated July 8ist, 1900. Relates toa 
motor control system for electrically-driven vehicles, &c., in which the con- 
troller comprises a number of separately actuated contacts, with actuating coils 
in connection with a master controller, the main object being to enable the 
several actuating coils to be efficiently operated at full line potential, the 
actuating coils are so arranged that in certain positions of the controller, a pre- 
determined number of them may be convected in series across the mains, an 
are so proportioned that, wnen thus connected, they will take only the requisite 
amount of current; in the other positions of the controller, when a smaller 
number of contacts are tobe actuated, the corresponding number of actuating 
coils is connected in circuit with a sufficient resistance to limit the current to 
that which would flow when the several coils are connected in series. 9 claims. 


13,722, “improvements In contact devices, chiefly designed for use is 

ection with electrical counting or devices.” A.W. Stavoley and I. 

Dated July 8ist, 1900. Relates to means for indicating at a distance 
electrically water and other liquid levels: counting apparatus. 8 claims. 


18,761. wow or improved automatic device for the safe operation of electric 
with Quard » &. Orfllo and Schultz. Dated 
July Sist, 1900. Relates to a éut-out device for use in connection with ovet- 
head conductors with or without ¢ wire. The cut-out is designed to 
——— ih’ cassOf breakage of the conductor or guard wires, or in case of short- 

reuiting due to telegraph, &c., wires, or in case of excessive currents. A 
magnetic cut-out is fitted in the main cirouit, and has two windings, one for over 
load in series with the circuit, and the other a fine wire connected to an electro 


“magneticcontroller. 4 claims. 
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19,891. “Improvements in electrical contrivances for communicating with 
passing trains.” E. W. Ciover. (E. C. Buck and H. E, A. Thatcher, Transvaal.) Bh: 
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